
VPDES PERMIT FACT SHEET 
 
This document gives pertinent information concerning the reissuance of the Virginia Pollutant Discharge Elimination 
System (VPDES) permit listed below.  This permit is being processed as a Minor, Municipal Permit.  The land 
application of municipal wastewater will result from the pending closure of a privately owned wastewater treatment 
facility that served a non-profit continuing care retirement community with a population of 260 residents and 200 
employees.  All influent flow to the existing facility has been diverted to a newly constructed wastewater treatment 
plant and mass drainfield permitted by the Virginia Department of Health (VDH).  This permit will enable the facility 
to land apply approximately 8.5 million gallons of treated effluent contained in storage.  This permit action consists 
of reissuing and updating the permit to reflect current VPDES policy and guidance.  Authorization to discharge and 
associated limitations and monitoring requirements for the proposed 0.080 MGD discharging treatment facility have 
been removed from the permit at the request of the permittee.  
 
1. Facility Name:   Rappahannock Westminster-Canterbury  

Wastewater Treatment Facility (WWTF) 
  
 Facility & Mailing  132 Lancaster Drive 
 Address:   Irvington, Virginia 22480 
 
2. Permit No. VA0091511  Existing Permit Expiration Date:  3/27/2012 
 
3. SIC Code:    4952 (Sewerage Systems) 
 
4. Owner:     Rappahannock Westminster-Canterbury, Inc. 

Owner Contact:   Stuart Bunting 
Title:     President / CEO 
Address:   132 Lancaster Drive 
    Irvington, Virginia 22480 

 Telephone No.:   (804) 438-4003 
 Email:    sbunting@rw-c.org 
 
5. Application Complete Date:  12/28/2011 

DEQ Regional Office:   Piedmont Regional Office 
Permit Drafted By:  Andrew Hammond  Date:  12/30/11, 01/30/12, 02/24/12 
         03/09/12, 03/21/12 
Reviewed By:   Jaime Bauer   Date:  01/23/12 
    Curt Linderman   Date:  02/14/12, 03/07/12 

 
6. Receiving Stream Name: Old Mill Cove, UT 
 Basin:    Rappahannock 

Subbasin:   N/A 
 Section:   2 

Class:    III 
 Special Standards:  None 
 
7. Operator License Requirements:  Class III 

The recommended attendance hours by a licensed operator and the minimum daily hours that the 
treatment works should be manned by operating staff are contained in the Sewage Collection and 
Treatment (SCAT) Regulations, 9VAC25-790-300.  A Class III operator is required for this facility. 

 
8. Reliability Class:  Class I 

Reliability is a measurement of the ability of a component or system to perform its designated function 
without failure or interruption of service.  The reliability classification is based on the water quality and 
public health consequences of a component or system failure.  The permittee is required to maintain Class 
I reliability for this facility in accordance with the SCAT Regulations, 9VAC25-790-490.  
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9. Permit Characterization: 
 

(  ) Private (  ) Federal (  ) State (  ) POTW  (X) PVOTW  
 
(  ) Possible Interstate Effect   (  ) Interim Limits in Other Document  

 
10. See Attachment A for facility flow diagrams.  Please note that the spray irrigation nozzle radii have been 

decreased to approximately 70 feet, therefore, eliminating the multiple overlap areas shown on the land 
application site diagram.  In addition, historical correspondence located in the facility’s file indicates that the 
land application site acreage was inaccurately reported as 14.4 acres.  The correct field acreage was 
subsequently reported as 14.5 acres.  

 
Table 1. Wastewater Treatment Facility Description 

Source of Wastewater 
for Land Application 

Treatment  Design Flow  

Continuing 
Care Retirement 

Community 

2 aerated wastewater treatment lagoons (cells 1 and 
2) operated in series, 2 non-aerated effluent storage 

lagoons (cells 3 and 4) operated in series, 
chlorination, and land application (spray irrigation) of 
chlorinated effluent to approximately 14.5 acres of 

Red Top, Tall Fescue, and Reed Canary grass land  
 

0.050 MGD 

 
11. Sewage Sludge Use or Disposal:  
 Rappahannock Westminster-Canterbury WWTF is currently in the process of finalizing its wastewater 

treatment works closure plan.  Proposed sewage sludge disposal (within in the closure plan) consists of air 
drying the accumulated sludge in place for dewatering purposes.  After drying the sludge will be stabilized and 
further dewatered with dry lime, which will be applied at a rate of 1 pound per 100 square-feet of surface area.  
After stabilization the accumulated sludge will then be buried in place. 

 
12. Land Application Location Description:   This facility land applies municipal wastewater.  
 Topographic Map Name:    Irvington, Virginia 

Topographic Map Number:    122B 
 
 See Attachment B for a topographic map and aerial photograph.  
 
13.  Material Storage:  

Sodium hypochlorite (12.5% solution) utilized for disinfection is stored in two (a 120 gallon capacity and a 
500 gallon capacity) stand-alone carboys under roof cover.  There is no secondary containment available 
for the carboys; however, the operator indicated that the adjacent floor drain would return spilled solution to 
the chlorine contact tank. 

 
14. Site Inspection:  Performed by: Heather Horne & Meredith Williams 
    Date:  7/10/2007 
 
 See Attachment C for site inspection report.  
 
15. Basis for Limitations and Monitoring Requirements: 
 

See Attachment D for land application site area verification calculations performed in accordance with 
Section 5.2 of the Virginia Pollutant Abatement (VPA) technical manual.  As shown in Attachment D, the land 
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application of phosphate (P2O5) is the limiting factor with regards to required spray field acreage.  The 
application of phosphate requires approximately 13.0 acres and the existing land application site consists of 
approximately 14.5 acres.  Assuming that the land application site is appropriately managed in accordance 
with the Virginia Department of Conservation and Recreation (DCR) approved Nutrient Management Plan 
(NMP), it is anticipated that phosphate will be adequately removed from the land application system via plant 
uptake.  See Attachment E for a copy of the DCR approved Nutrient Management Plan.  The NMP shall be 
re-evaluated and revised, as necessary, a minimum of once every three years in accordance with Part I.F.15. 
 
Utilizing sodium, calcium, and magnesium concentrations provided with the permit reissuance application, a 
Sodium Adsorption Ratio (SAR) of 13.60 was calculated.  According to the VPA Technical Manual, a 
maximum allowable SAR of 8-12 should be required for all wastes.  SAR values that exceed 12 may have 
detrimental impacts on the land application site soil structure (i.e. reduced permeability and/or infiltration 
rates).  Consequently, the soil and/or waste may need to be treated to bring sodium into balance with calcium 
and magnesium.  Part I.F.24 requires the permittee to submit a Cation Imbalance Plan to mitigate the 
potential over application of sodium to the land application site. 

 
Table 2. Basis of Limitations and Monitoring Requirements – INFLUENT MONITORING 

PARAMETERS  
BASIS 
FOR 

LIMITS 
LIMITATIONS UNITS 

MONITORING REQUIREMENTS  

FREQUENCY  SAMPLE TYPE 

Influent Flow (Average) N/A NL MGD Continuous Measured 

Influent Flow (Total Monthly) 1 NL MG Continuous Measured 

Volume in Storage 1 NL MG 1 per Month Calculated 

Remaining Storage Capacity 1 NL MG 1 per Month Calculated 

Holding Pond Freeboard 2 2.0 (minimum) feet  1 per Day  Measured 

 
  1. Guidance Memo (GM) 94-002 and Interim Guidance Memo (IGM) 01-2005 
  2. Best Engineering Judgment (BEJ) 
 

Influent Flow (Average), Influent Flow (Total Monthly), Volume in Storage, Remaining Storage Capacity:  
Monitoring and reporting for these parameters has been included in the 2012 reissuance to aid in the 
development of a yearly water balance for the facility in accordance with Part I.F.12.b of the permit. 
 
Holding Pond Freeboard:  The 2007 permit limitation of 2.0 feet has been carried forward for the 2012 
reissuance.  All wastewater storage facilities (cells 1 through 4) shall maintain the required minimum 
freeboard at all times, up to and including a 25-year, 24-hour storm.    

 
Table 3. Basis of Limitations and Monitoring Requirements – EFFLUENT MONITORING 

PARAMETERS  
BASIS 
FOR 

LIMITS 
LIMITATIONS UNITS 

MONITORING REQUIREMENTS  

FREQUENCY  SAMPLE TYPE 

Volume Applied from Storage 1 NL MG Continuous Recorded 

Irrigation Rate 2 

0.25 (maximum) in/hr 1 per Day  Calculated 

1.0 (maximum) in/day 1 per Day  Calculated 

2.0 (maximum) in/week 1 per Day  Calculated 

Volume Applied to Each Zone 1 NL MG 1 per Day  Calculated 

 



Permit No. VA0091511 
Fact Sheet  
Page 4 of 21 

 

PARAMETERS  
BASIS 
FOR 

LIMITS 
LIMITATIONS UNITS 

MONITORING REQUIREMENTS  

FREQUENCY  SAMPLE TYPE 

pH 1 
6.0 (minimum) s.u. 1 per Day  Grab 

9.0 (maximum) s.u. 1 per Day  Grab 

Total Residual Chlorine 1 2.0 (minimum) mg/L 1 per Day  Grab 

Fecal Coliform 2 23 (maximum) 
CFU/ 

100 mL 
1 per Week Grab 

Plant Available Nitrogen (PAN) 
Applied to Each Zone 

1 NL lb/ac 1 per Month Calculated 

Plant Available Nitrogen (PAN) 
Applied to Each Zone, Year-to-Date 1 NL lb/ac 1 per Month Calculated 

Phosphate (P2O5) Applied to 
Each Zone 

3 NL lb/ac 1 per Month Calculated 

Phosphate (P2O5) Applied to 
Each Zone, Year, to-Date 

3 NL lb/ac 1 per Month Calculated 

Potash (K2O) Applied to Each Zone 3 NL lb/ac 1 per Month Calculated 

Potash (K2O) Applied to Each Zone, 
Year-to-Date 3 NL lb/ac 1 per Month Calculated 

Ammonia Nitrogen 1 NL mg/L 1 per Month Composite 

Nitrate Nitrogen 1 NL mg/L 1 per Month Composite 

Total Kjeldahl Nitrogen (TKN) 1 NL mg/L 1 per Month Composite 

BOD5 3 48 (maximum) mg/L 1 per Month Composite 

Total Suspended Solids (TSS) 3 60 (maximum) mg/L 1 per Month Composite 

Total Phosphorus 1 NL mg/L 1 per Month Composite 

Total Potassium 1 NL mg/L 1 per Month Composite 

Total Recoverable Cadmium 1 NL µg/L 1 per 5 Years Composite 

Total Recoverable Copper 1 NL µg/L 1 per 5 Years Composite 

Total Recoverable Lead 1 NL µg/L 1 per 5 Years Composite 

Total Recoverable Nickel 1 NL µg/L 1 per 5 Years Composite 

Total Recoverable Zinc 1 NL µg/L 1 per 5 Years Composite 

 
  1. Guidance Memo 94-002 and Interim Guidance Memo 01-2005 
  2. Sewage Collection and Treatment Regulations (9 VAC 25-790-10 et seq.) 
  3. Best Engineering Judgment (BEJ) 
 

Volume Applied from Storage:  Monitoring and reporting for this parameter has been included in the 2012 
reissuance to aid in the development of a yearly water balance for the facility in accordance with Part I.F.12.b 
of the permit. 
 
Irrigation Rate:  Maximum hourly, daily and weekly irrigation rates have been established in accordance with 
9VAC25-790-880.G.9 of the Sewage Collection and Treatment (SCAT) regulations. 
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Volume Applied to Each Zone:  Monitoring and reporting for this parameter has been included in the 2012 
reissuance to aid in the calculation of PAN, P2O5, and K2O applied to each zone in accordance with Part I.B.2 
of the permit. 
 
pH:  A pH limitation of 6.0 to 9.0 standard units is assigned to all municipal effluents that are land applied in 
accordance with Interim Guidance Memo 01-2005.  Please note that Part I.E.2 of the 2007 permit listed the 
required pH limitation as “NL”; however, Reporting Form E indicated that the minimum pH limitation was 6.0 
standard units and the maximum pH limitation was 9.0 standard units.  Consequently, permit limitations for pH 
were previously established and a schedule of compliance is not warranted.  
 
Total Residual Chlorine (TRC):  Disinfection is typically required prior to land application of municipal effluent 
in accordance with 9VAC25-790-880.F of the SCAT Regulations.  A minimum TRC limitation of 2.0 mg/L has 
been included in the permit in accordance with IGM 01-2005.  
 
Fecal Coliform:  A maximum fecal coliform limitation of 23 colony forming units (CFU) per 100 milliliters has 
been included in the permit in order to protect human health in accordance with 9VAC25-790-880.F of the 
SCAT Regulations.  Human contact with spray irrigation aerosols may occur along Denegre Drive where the 
buffer distance is less than 200 feet (approximately 155 feet) but greater than 50 feet.  Monitoring and 
reporting for fecal coliform shall commence with the reissuance of this permit, which is a change from the 
2007 permit. 
 
Plant Available Nitrogen (PAN) Applied to Each Zone, PAN Applied to Each Zone (Year-to-Date):  Monitoring 
and reporting for PAN applied to each zone has been included in the 2012 permit to facilitate the 
implementation of and compliance with the DCR approved nutrient management plan.  Part I.F.15 requires 
the permittee to spray irrigate treated effluent in accordance with the NMP.  The NMP includes a DCR 
approved PAN loading rate.  
 
Phosphate (P2O5) Applied to Each Zone,  P2O5 Applied to Each Zone (Year-to-Date):  Monitoring and 
reporting for P2O5 applied to each zone has been included in the 2012 permit to facilitate the implementation 
of and compliance with the DCR approved nutrient management plan.  Part I.F.15 requires the permittee to 
spray irrigate treated effluent in accordance with the NMP.  The NMP includes a DCR approved phosphate 
loading rate.  
 
Potash (K2O) Applied to Each Zone, K2O Applied to Each Zone (Year-to-Date):   Monitoring and reporting for 
K2O applied to each zone has been included in the 2012 permit to facilitate the implementation of and 
compliance with the DCR approved nutrient management plan.  Part I.F.15 requires the permittee to spray 
irrigate treated effluent in accordance with the NMP.  The NMP includes a DCR approved potash loading rate. 
 
Ammonia Nitrogen, Nitrate Nitrogen, Total Kjeldahl Nitrogen (TKN):  Monitoring and reporting for these 
parameters has been included in the 2012 permit to aid in the calculation of PAN effluent concentrations in 
accordance Part I.F.23 of the permit.  The resulting PAN effluent concentrations are utilized to determine the 
amount of PAN applied to each zone of the land application site. 
 
BOD5:  A BOD5 limitation of 60 mg/L is assigned to all biologically treated municipal effluents that are land 
applied in accordance with 9VAC25-790-880.F of the SCAT Regulations.  However, due to anti-backsliding, 
the 2007 permit limitation of 48 mg/L has been carried forward for the 2012 reissuance.  This limitation was 
established in accordance with the 1977 Sewerage Regulations at the time of initial Virginia Pollutant 
Abatement permitting (November 1988).  

 
Total Suspended Solids (TSS):  Historically, TSS limitations have been established by assigning TSS 
limitations equal to BOD5 limitations.  However, this traditional approach was not utilized at the time of initial 
Virginia Pollutant Abatement permitting.  A TSS limitation of 60 mg/L was established in November 1988 and 
was also included in the 2007 VPDES permit issuance.  Due to anti-backsliding, the TSS permit limitation of 
60 mg/L has been carried forward for the 2012 permit reissuance. 
 



Permit No. VA0091511 
Fact Sheet  
Page 6 of 21 

 
Total Phosphorus:  Monitoring and reporting for total phosphorus has been included in the 2012 permit to aid 
in the calculation of phosphate (P2O5) effluent concentrations in accordance Part I.F.23 of the permit.  The 
resulting phosphate effluent concentrations are utilized to determine the amount of phosphate applied to each 
zone of the land application site.  The monitoring and reporting frequency for total phosphorus has been 
increased to once per month to further aid in the implementation or and compliance with the NMP. 
 
Total Potassium:  Monitoring and reporting for total potassium has been included in the 2012 permit to aid in 
the calculation of potash (K2O) effluent concentrations in accordance Part I.F.23 of the permit.  The resulting 
potash effluent concentrations are utilized to determine the amount of potash applied to each zone of the land 
application site.  The monitoring and reporting frequency for total potassium has been increased to once per 
month to further aid in the implementation or and compliance with the NMP. 
 
Total Recoverable Cadmium, Total Recoverable Copper, Total Recoverable Lead, Total Recoverable Nickel, 
Total Recoverable Zinc:  Monitoring and reporting for these parameters has been included in the 2012 permit 
to aid in the development of remaining land application site life calculations and/or projections in accordance 
with Part I.F.12.c of the permit 
 

 
Table 4. Basis of Limitations and Monitoring Requirements – SOIL MONITORING 

PARAMETERS  
BASIS 
FOR 

LIMITS 
LIMITATIONS UNITS 

MONITORING REQUIREMENTS  

FREQUENCY  SAMPLE TYPE 

Available Phosphorus  1 NL ppm 1 per Year Composite 

Cation Exchange Capacity (CEC) 1 NL 
meq/ 
100g 1 per Year Composite 

Exchangeable Potassium 1 NL ppm 1 per Year Composite 

Soil Organic Matter 1 NL % 1 per Year Composite 

Soil pH 1 NL s.u. 1 per Year Composite 

Organic Nitrogen 1 NL ppm 1 per Year Composite 

Ammonia Nitrogen 2 NL ppm 1 per Year Composite 

Nitrate Nitrogen 2 NL ppm 1 per Year Composite 

Hydraulic Conductivity 1 NL in/hr 1 per 5 Years In situ 

Particle Size Analysis or 
USDA Textural Estimate 1 NL % 1 per 5 Years Composite 

 
  1. Guidance Memo 94-002 and Interim Guidance Memo 01-2005 
  2. Best Engineering Judgment (BEJ) 
 

The Virginia Nutrient Management Training and Certification Regulations, 4VAC5-15-150.A.2.f, require 
representative soil sample cores to be obtained from the soil surface to a depth 4 inches for fields that have 
not been tilled within the past 3 years.  These regulations also require representative soil sample cores to be 
obtained from the soil surface to a depth of 6 inches for fields that are or have been tilled within the past 3 
years.  The required soil composite sample depth, Part I.C.2(c), has been updated accordingly. 

 
 Available Phosphorus, Exchangeable Potassium, Organic Nitrogen, Ammonia Nitrogen, Nitrate Nitrogen:   

Monitoring and reporting for these parameters has been included in the 2012 permit to facilitate in the re-
evaluation and revision of the NMP as required in Part I.F.15 of the permit.  The Virginia Nutrient 
Management Training and Certification Regulations, 4VAC5-15-150.A.2.f, require representative soil analysis 
results to be dated no more than 3 years prior to the beginning date of the NMP. 
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 Cation Exchange Capacity (CEC):  Monitoring and reporting for CEC has been included in the 2012 permit to 

facilitate in the re-evaluation and revision of the NMP.  CEC is an estimate of the soils ability to hold nutrients 
against leaching (to the water table), which may cause ground water degradation.   

 
 Soil Organic Matter:  Monitoring and reporting for soil organic matter has been included in the 2012 permit in 

order to track the overall soil quality of the land application site.  As organic matter increases the soil’s water 
holding capacity is increased, and runoff potential is decreased.  Also, the soil’s ability to hold nutrients is 
increased, therefore, reducing the potential for leaching (to the water table) and potential ground water 
degradation.  Soil organic matter also serves as good for microbes, which convert ammonia nitrogen to nitrate 
nitrogen (through nitrification) for crop uptake.     

 
 Soil pH:  Monitoring and reporting for soil pH has been included in the 2012 permit to facilitate in the re-

evaluation and revision of the NMP and to aid in the application of soil amendments (i.e. lime), if necessary.  
Soil pH measures the active acidity in the soil’s water, which affects the availability of nutrients for land 
application site crop uptake. 
 
Hydraulic Conductivity:  Monitoring and reporting for hydraulic conductivity has been included in the 2012 
permit in order to track the ability of effluent to move through soil pore spaces and/or fractures and to aid in 
the application of soil amendments (i.e. gypsum), if necessary. 
 
Particle Size Analysis or USDA Textural Estimate:  Monitoring and reporting for this parameter has been 
included in the 2012 permit in order to track detrimental soil structure and/or textural changes potentially due 
to cation (i.e. sodium, magnesium, and calcium) imbalances in the treated effluent. 
 

Table 5. Basis of Limitations and Monitoring Requirements 
GROUND WATER MONITORING (LAND APPLICATION SITE) 

PARAMETERS  
BASIS 
FOR 

LIMITS 
LIMITATIONS UNITS 

MONITORING REQUIREMENTS  

FREQUENCY  SAMPLE TYPE 

Static Water Level 1 NL 0.01 feet  1 per 3 Months Measure 

Chloride 1 NL mg/L 1 per 3 Months Grab 

Conductivity 1 NL µmhos/cm 1 per 3 Months Grab 

Nitrate Nitrogen 1 NL mg/L 1 per 3 Months Grab 

pH 1 NL s.u. 1 per 3 Months Grab 

Total Recoverable Sodium 1 NL mg/L 1 per 3 Months Grab 

Total Organic Carbon 1 NL mg/L 1 per Year Grab 

Total Phosphorus  1 NL mg/L 1 per Year Grab 

 
  1. Guidance Memo 94-002 and Interim Guidance Memo 01-2005 
 

Table 6. Basis of Limitations and Monitoring Requirements 
GROUND WATER MONITORING (LAGOON TREATMENT WORKS) 

PARAMETERS  
BASIS 
FOR 

LIMITS 
LIMITATIONS UNITS 

MONITORING REQUIREMENTS  

FREQUENCY  SAMPLE TYPE 

Static Water Level 1 NL 0.01 feet  1 per 3 Months Measure 

Chloride 1 NL mg/L 1 per 3 Months Grab 

Conductivity 1 NL µmhos/cm 1 per 3 Months Grab 
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PARAMETERS  
BASIS 
FOR 

LIMITS 
LIMITATIONS UNITS 

MONITORING REQUIREMENTS  

FREQUENCY  SAMPLE TYPE 

Nitrate Nitrogen 1 NL mg/L 1 per 3 Months Grab 

pH 1 NL s.u. 1 per 3 Months Grab 

Total Organic Carbon 1 NL mg/L 1 per 3 Months Grab 

Total Recoverable Sodium 1 NL mg/L 1 per 3 Months Grab 

Total Phosphorus  1 NL mg/L 1 per Year Grab 

 
  1. Guidance Memo 94-002 and Interim Guidance Memo 01-2005 
  2. Best Engineering Judgment (BEJ) 
 

See Attachment F for the previously amended ground water monitoring plan approval letter.  Due to agency 
file retention policies, the original ground water monitoring plan, in its entirety, could not be located in the 
historical facility records.  However, ground water monitoring supporting documentation has also been 
included in Attachment F.  Included in Attachment G is the ground water monitoring data evaluation memo.  
 
Data analyses indicate that there is potential ground water degradation downgradient of the land application 
site with statistically significant increases in chloride, conductivity, total organic carbon, total phosphorus, and 
total recoverable sodium concentrations.  In addition, the ground water standard for minimum pH has been 
exceeded in both the upgradient and downgradient monitoring wells.  Consequently, DEQ staff recommends 
continued ground water monitoring and reporting for static water level, chloride, conductivity, nitrate nitrogen,  
pH, total organic carbon, total phosphorus, and total recoverable sodium for monitoring wells MW 1 through 
MW 3.  Monitoring and reporting for total dissolved solids (TDS) has been removed from the permit.  No 
statistically significant difference was noted between the upgradient and downgradient TDS concentrations 
and the ground water criterion for TDS had not been exceeded.  Please note that conductivity is an indicator 
of the total dissolved solids (i.e. salts) content of the treated effluent and will continue to be monitored with this 
permit reissuance. 

 
 Data analyses also indicate that there is potential ground water degradation downgradient of the lagoon 

treatment works with statistically significant increases in chloride, conductivity, nitrate nitrogen, pH, total 
phosphorus, and total recoverable sodium concentrations.  In addition, the ground water standard for 
minimum pH has been exceeded in both the upgradient and downgradient monitoring wells.  As a result, the 
pH monitoring and reporting frequency has been increased to once per 3 months in the 2012 permit.  DEQ 
staff recommends continued ground water monitoring and reporting for the aforementioned parameters in 
addition to static water level for monitoring wells MW 4 through MW 10. 

 
 As a result of the potential ground water degradation, a special condition has been included in the 2012 

permit, Part I.F.6, requiring the permittee to submit an approvable revised ground water monitoring plan.  The 
revised plan shall set forth the steps to be taken by the permittee to determine the magnitude and location of 
the potential contaminant plume and if it extends beyond the permittee’s property boundary.  Based on the 
extent of the potential contaminant plume, an approvable corrective action plan and/or risk analysis may be 
required of the permittee within 60 days of written notification. 

 
16. Anti-backsliding Statement: 

All limitations in the 2012 permit are the same or more stringent than the limitations in the 2007 permit. 
 
The removal of the 2007 Part I.A.1 effluent limitations is considered to be more stringent, rather than 
backsliding, because a point source discharge is no longer authorized by the 2012 permit.   
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Part I.E.2.c of the 2007 permit established a maximum PAN loading rate for the land application site of 210 
pounds/acre/year.  This loading rate has been removed from the permit in favor of Parts I.F.15 and I.F.17 of 
the 2012 permit.  These special conditions limit the application of PAN to the loading rate specified in the DCR 
approved NMP.  The removal of the 2007 loading rate is considered to be more stringent, rather than 
backsliding, because the DCR approved nutrient management plan specifies a maximum PAN loading rate of 
90 pounds/acre/year.   

 
17. Compliance Schedules:  Not applicable. 
 
18. Special Conditions: 
 
 a. Part I.F.1 – Land Application Site Specification 

Rationale:  9VAC25-31-50.A prohibits the discharge of any wastes into, or adjacent to, State waters 
unless authorized by permit.  This special condition limits the land application of municipal 
wastewaters only to the sites identified in Part I.F.1.  Special condition language has been adapted 
from the 9/20/2011 VPA Permit Manual. 

 
b. Part I.F.2 – Storm Water Discharge Exception 

Rationale:  9VAC25-31-50.A prohibits the discharge of any wastes into, or adjacent to, State waters 
unless authorized by permit.  This special condition requires that all pollutant management 
activities covered under this VPDES permit maintain no point source discharge of pollutants to 
surface waters except in the case of a storm event greater than the 25 year, 24-hour storm.  Special 
condition language has been adapted from the 9/20/2011 VPA Permit Manual. 

 
c. Part I.F.3 – Materials Handling/Storage 

Rationale: 9VAC25-31-50.A prohibits the discharge of any wastes into State waters unless 
authorized by permit. Code of Virginia § 62.1-44.16 and § 62.1-44.17 authorizes the Board to 
regulate the discharge of industrial waste or other waste.  Special condition language has been 
adapted from the 1/27/2010 VPDES Permit Manual. 

 
d. Part I.F.4 – O&M Manual Requirement  

Rationale: Required by Code of Virginia § 62.1-44.19; Sewage Collection and Treatment  
Regulations, 9VAC25-790; VPDES Permit Regulation, 9VAC25-31-190.E.  Special condition 
language has been adapted from the 1/27/2010 VPDES Permit Manual. 

 
e. Part I.F.5 – Ground Water Mixing Zone 

Rationale: 9VAC25-280-20 authorizes the establishment of zones for mixing wastes with ground 
water.  This special condition establishes a ground water mixing zone downgradient of the land 
application site.  Ground water standards shall be maintained outside of the mixing zone.  

 
Included in Attachment F is a copy of the 6/14/1983 memo that establishes the ground water 
mixing zone downgradient of this facility’s land application site.  This memo indicates that the 
installed ground water monitoring wells establish a mixing zone range from 21 to 30 feet above 
mean sea level (MSL).  However, the memo also notes that the ground water zone used by shallow 
wells in the area must be protected and that “protection” zone is equivalent to 18 to 23 feet above 
MSL.  The 2012 special condition language has been revised to indicate that the downgradient 
ground water mixing zone extends to a depth of 23 feet above MSL, which is the uppermost extent 
of the ground water zone to be protected.  This is a change from the 2007 permit, which referenced 
a mixing zone depth of 30 feet with no reference to the vertical datum (MSL) provided in the memo. 
 
The 6/14/1983 memo also indicates that the ground water mixing zone extends downgradient of 
the land application site for 200 feet horizontally, which is equivalent to the facility’s property 
boundary.  Upon further investigation (see monitoring well site plan included in Attachment F), it is 
noted that a portion of the land application site appears to be located closer than 200 feet to the 
downgradient property boundary.  As a result, the 2007 permit established the property boundary 
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as the horizontal extent of the downgradient ground water mixing zone.  The property boundary 
has been retained as the horizontal extent of the downgradient ground water mixing zone in the 
2012 permit.  

 
f. Part I.F.6 – Ground Water Monitoring 

Rationale:  State Water Control Law § 62.1-44.21 authorizes the Board to request information 
needed to determine the land application’s impact on State waters.  Ground water monitoring for 
parameters of concern may indicate whether wastewater storage and/or land application at the 
facility are resulting in violations to the State Water Control Board’s Ground Water Standards.  This 
special condition also requires the permittee to develop a revised ground water monitoring plan to 
determine the magnitude and location of the contaminant plume(s).  Special condition language 
adapted from the 1/27/2010 VPDES Permit Manual. 

 
If the contaminant plume(s) has extended beyond the permittee’s property boundary, it is DEQ’s 
expectation for the permittee to notify all potentially impacted property owners.  In addition, 
potential compensation may have to be provided to the impacted property owners. 

 
g. Part I.F.7 – Licensed Operator Requirement  

Rationale: The VPDES Permit Regulation, 9VAC25-31-200.C and the Code of Virginia § 54.1-2300 
et seq., Rules and Regulations for Waterworks and Wastewater Works Operators, 18VAC160-20-
10 et seq., require licensure of operators.  Special condition language adapted from the 1/27/2010 
VPDES Permit Manual. 

 
 h. Part I.F.8 – Operational Requirements 

Rationale:  The 9/20/2011 VPA Permit Manual establishes restrictions for the land application of 
municipal wastewater under specific inclement weather and operational conditions utilizing best 
engineering judgment.  The Sewage Collection and Treatment Regulations, 9VAC25-790-880.G.9, 
establish maximum application rates for municipal wastewater.  Special condition language adapted 
from the 9/20/2011 VPA Permit Manual. 

 
 i. Part I.F.9 – 95% Capacity Reopener 

Rationale: Required by VPDES Permit Regulation, 9VAC25-31-200.B.4 for all POTW and PVOTW 
permits.  Special condition language adapted from the 1/27/2010 VPDES Permit Manual. 

 
j. Part I.F.10 – Reliability Class 

Rationale: Required by Sewage Collection and Treatment Regulations, 9VAC25-790 for all 
municipal facilities.  Special condition language adapted from the 1/27/2010 VPDES Permit 
Manual. 

 
k. Part I.F.11 – Summary Report 

Rationale:  The VPDES Permit Regulation, 9VAC25-31-190.H, requires the submittal of any pertinent 
information necessary to determine the effect of the waste on State waters.  Interim Guidance Memo 
01-2005 (Spray Irrigation and Reuse of Wastewater) establishes the requirement for the submission 
of summary reports for wastewater, ground water, and soils monitoring.  Special condition language 
adapted from the 9/20/2011 VPA Permit Manual.  Reporting requirements duplicative to those 
contained in Parts I.A – I.E of the 2012 permit have been removed from this special condition.   

 
l. Part I.F.12 – Annual Project Summary Report  

Rationale:  The VPDES Permit Regulation, 9VAC25-31-190.H, requires the submittal of any pertinent 
information necessary to determine the effect of the waste on State waters.  Interim Guidance Memo 
01-2005 (Spray Irrigation and Reuse of Wastewater) establishes the requirement for the submission 
of an annual project summary report.  Special condition language adapted from the 9/20/2011 VPA 
Permit Manual.  Reporting requirements duplicative to those contained in Parts I.A – I.E of the 2012 
permit have been removed from this special condition.   
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 m. Part I.F.13 – Buffer Zones  

Rationale:  Interim Guidance Memo 01-2005 (Spray Irrigation and Reuse of Wastewater) establishes 
buffer zone requirements for the land application of municipal wastewater to ensure public health, 
safety, and welfare utilizing best engineering judgment.  Special condition language adapted from 
9/20/2011 VPA Permit Manual. 

 
The buffer zones established in the DCR approved nutrient management plan are for the land 
application of biosolids, whereas the buffer zones established in Part I.F.13 of the 2012 permit are 
for the land application of treated municipal effluent. 

 
n. Part I.F.14 – Wind Restriction 

Rationale:  The 9/20/2011 VPA Permit Manual establishes restrictions on the land application of 
municipal wastewater if winds of sufficient strength exist to cause overspray or drifting of aerosols into 
or beyond the required land application buffer zones utilizing best engineering judgment.  Special 
condition language adapted from the 9/20/2011 VPA Permit Manual.   

 
o. Part I.F.15 – Nutrient Management Plan 

Rationale:  The 9/20/2011 VPA Permit Manual limits the application of wastewater nutrients to the 
land application site (through the development and implementation of a nutrient management plan) 
utilizing best engineering judgment.  The permittee is required to re-evaluate and, as necessary, 
revise the nutrient management plan at least once every three years.  Special condition language 
adapted from the 9/20/2011 VPA Permit Manual. 

 
 p. Part I.F.16 – Wastewater Land Application 

Rationale:  Interim Guidance Memo 01-2005 (Spray Irrigation and Reuse of Wastewater) establishes 
that the land application of municipal wastewater shall be controlled by the nutrient management plan 
utilizing best engineering judgment.  Special condition language adapted from the 9/20/2011 VPA 
Permit Manual.  

 
q. Part I.F.17 – Plant Available Nitrogen (PAN) Loading Rate 

Rationale:  Interim Guidance Memo 01-2005 (Spray Irrigation and Reuse of Wastewater) restricts the 
application of plant available nitrogen (PAN) so that the agronomic loading rate for the crop grown on 
each land application site is not exceeded utilizing best engineering judgment.  Wastewater 
application rates shall be those specified in the nutrient management plan.  Special condition 
language has been adapted from the 9/20/2011 VPA Permit Manual.  

 
 r. Part I.F.18 – Freeboard 

Rationale:  9VAC25-31-50.A prohibits the discharge of any wastes into, or adjacent to, State waters 
unless authorized by permit.  This special condition requires that the permittee maintain 2.0 feet of 
freeboard in all wastewater storage facilities except in the case of a storm event greater than the 25 
year, 24-hour storm.  Special condition language adapted from the 9/20/2011 VPA Permit Manual. 

 
 s. Part I.F.19 – Indirect Dischargers  

Rationale: Required by VPDES Permit Regulation, 9VAC25-31-200.B.1 and B.2 for POTWs and 
PVOTWs that receive waste from someone other than the owner of the treatment works.  Special 
condition language adapted from the 1/27/2010 VPDES Permit Manual. 

 
 t. Part I.F.20 – CTC, CTO Requirement  

Rationale: Required by Code of Virginia § 62.1-44.19; Sewage Collection and Treatment 
Regulations, 9VAC25-790.  Special condition language adapted from the 1/27/2010 VPDES Permit 
Manual. 

 
u. Part I.F.21 – Closure Plan 

Rationale: Required by Code of Virginia § 62.1-44.19 of the State Water Control Law.  This 
condition establishes the requirement to submit a closure plan for the wastewater treatment facility 
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if the treatment facility is being replaced or is expected to close.  Special condition language 
adapted from the 1/27/2010 VPDES Permit Manual. 

 
 v.  Part I.F.22 – Compliance Reporting 

Rationale:  Authorized by VPDES Permit Regulation, 9VAC25-31-190.J.4 and 220.I.  This condition 
is necessary when pollutants are monitored by the permittee and a maximum level of quantification 
and/or a specific analytical method is required in order to assess compliance with a permit limit or 
to compare effluent quality with a numeric criterion.  The condition also establishes protocols for 
calculation of reported values.  Special condition language adapted from the 1/27/2010 VPDES 
Permit Manual.  The monthly average and weekly average boilerplate paragraphs are not 
applicable to this facility and were not included in the 2012 permit. 

 
w. Part I.F.23 – Nutrient Conversion Calculations 

Rationale:  This special condition helps to ensure that the permittee land applies municipal 
wastewater nutrients in accordance with the DCR approved nutrient management plan utilizing best 
engineering judgment.  The permittee is required to convert monitored effluent concentrations to plant 
available nitrogen, phosphate, and potash concentrations utilizing the supplied formulae, which have 
been adapted from the nutrient management plan. 

 
 x. Part I.F.24 – Cation Imbalance Plan 

Rationale:  The VPDES Permit Regulation, 9VAC25-31-190.H, requires the submittal of any pertinent 
information necessary to determine the effect of the waste on State waters.  This special condition 
helps to ensure that potential cation imbalances are corrected prior to the occurrence of detrimental 
impacts of the land application site.  The permittee is required to submit an approvable cation 
imbalance plan and implementation schedule within 90 days of the effective date of the permit. 

 
 y. Part I.F.25 – Sludge Reopener 

Rationale: Required by VPDES Permit Regulation, 9VAC25-31-220.C for all permits issued to 
treatment works treating domestic sewage.  Special condition language adapted from the 
1/27/2010 VPDES Permit Manual. 

 
 z. Part II – Conditions Applicable to All VPDES Permits 

Rationale: VPDES Permit Regulation, 9VAC25-31-190 requires all VPDES permits to contain or 
specifically cite the conditions listed. 

 
19. Changes to the Permit: 
 
Permit Cover Page Changes:  
Item Rationale 
Initial paragraph Updated to reflect GM 10-2003.  
Signatory authority Updated to reflect DEQ Delegation of Authority Policy 2-09. 
Part I.A Changes – Discharge System – Outfall 001 (2007 Permit): 
From To Rationale 

I.A.1 – I.A.5 Removed 
Removed authorization to discharge and associated limitations and 
monitoring requirements for the proposed discharging system as 
requested by the permittee.  

Part I.A Changes – Discharge System – Internal Outfall 101 (2007 Permit): 
From To Rationale 

I.A.2 Removed 

Removed authorization to discharge and associated limitations and 
monitoring requirements for the proposed discharging system as 
requested by the permittee.  Removed internal outfall 101 VPDES 
monitoring report.  
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Part I.B Changes – Additional Limitations and Monitoring Requirements for the Discharge System 
(2007 Permit): 
From To Rationale 

I.B Removed 
Removed authorization to discharge and associated limitations and 
monitoring requirements for the proposed discharging system as 
requested by the permittee. 

Part I.C Changes – Other Requirements or Special Conditions for the  Discharge System (2007 Permit): 
From To Rationale 

I.C.1 – 16 Removed 
Removed authorization to discharge, associated limitations and 
monitoring requirements, and special conditions for the proposed 
discharging system as requested by the permittee. 

Part I.D Changes – Land Treatment System (2007 Permit): 

Parameter 
Changed 

Discharge 
Limitations 
Changed 

Monitoring 
Requirements 

Changed 
Rationale 

Influent Flow NL 
Total 

NL 
Total 

Monthly 
No change 

Monitoring and reporting for influent flow was 
revised from “Total” to “Total Monthly” for 
clarity purposes. 

Holding Pond 
Freeboard 

two ft 
min. 

2.0 ft 
min. No change 

Limitation was revised from a narrative 
limitation to a numerical limitation expressed 
in 2 significant figures in accordance with GM 
06-2016.  

From To Rationale 
I.D.1 I.A.1 Updated language to include land application site listed in Part I.F.1. 
I.D.2 I.A.2 Renumbered, no change.  
I.D.2 – “MGD” 
and “NL” 
footnote 

I.A.2 – “MGD” and 
“NL” footnote 

Updated definitional footnote for “MGD” and “NL” for additional clarity 
purposes. 

I.D.2(a) I.A.2(a) Renumbered, no change.  

I.D.2(b) I.A.2(b) 
Renumbered and noted that immediate notification meant within 24 
hours. 

I.D.3 I.A.3 Renumbered and updated language for clarity purposes. 

I.D.4 I.A.4 
Renumbered and updated language for clarity purposes.  Updated 
reporting form reference.  Updated additional reporting requirements 
reference.  

Part I.E Changes – Land Treatment System (2007 Permit): 

Parameter 
Changed 

Discharge 
Limitations 
Changed 

Monitoring 
Requirements 

Changed Rationale 

From To From To 

Irrigation Rate 

0.25 
max. 

hourly 
inches 

0.25 
in/hr 

No change 
Updated units to provide consistency with 
GM 94-002. 

1.0 
max. 
daily 

inches 

1.0 
in/day 

2.0 
max. 

weekly 
inches 

2.0 
in/week 
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Volume Applied 
to Each Zone 

NL 
gal/mo 

NL 
MG No change 

Updated units to provide consistency with 
other monitored parameters (i.e. Volume 
Applied from Storage).  

pH 

NL 
s.u. 

6.0 s.u. 
min. 

No change 

Part I.E.2 of the 2007 permit listed the 
required pH limitation as “NL”; however, 
Reporting Form E indicated that the minimum 
pH limitation was 6.0 standard units and the 
maximum pH limitation was 9.0 standard 
units.  See Item 15 of this fact sheet for 
additional information. 

NL 
s.u. 

9.0 s.u. 
max. 

PAN Applied to 
Each Zone 

270 
lb/ac/yr 

NL 
lb/ac No change 

Removed PAN loading rate included in Part 
I.E.2.c of the 2007 permit in favor of 
monitoring and reporting only.  Parts I.F15 
and I.F.17 of the 2012 permit now govern the 
application of PAN.  See Items 15 and 16 of 
this fact sheet for additional discussion. 

PAN Applied to 
Each Zone,  
Year-to-Date 

----- 
NL 

lb/ac 
----- 

1 per 
Month 

PAN reporting included to aid in the 
implementation of the NMP.  See Item 15 of 
this fact sheet for additional information.  

Phosphate 
Applied to Each 
Zone 

----- NL 
lb/ac 

----- 1 per 
Month 

Phosphate reporting included to aid in the 
implementation of the NMP.  See Item 15 of 
this fact sheet for additional information.  

Phosphate 
Applied to Each 
Zone, Year-to-
Date 

----- NL 
lb/ac 

----- 1 per 
Month 

Phosphate reporting included to aid in the 
implementation of the NMP.  See Item 15 of 
this fact sheet for additional information.  

Potash Applied 
to Each Zone 

----- NL 
lb/ac 

----- 1 per 
Month 

Potash reporting included to aid in the 
implementation of the NMP.  See Item 15 of 
this fact sheet for additional information.  

Potash Applied 
to Each Zone, 
Year-to-Date 

----- 
NL 

lb/ac ----- 
1 per 
Month 

Potash reporting included to aid in the 
implementation of the NMP.  See Item 15 of 
this fact sheet for additional information.  

Total 
Phosphorus  No change 

1 per 
Quarter 

1 per 
Month 

Phosphorus reporting frequency increased to 
aid in the implementation of the NMP.  See 
Item 15 of this fact sheet. 

Total Potassium No change 
1 per 

Quarter 
1 per 
Month 

Potassium reporting frequency increased to 
aid in the implementation of the NMP.  See 
Item 15 of this fact sheet. 

From To Rationale 
I.E.1 I.B.1 Updated language to include land application site listed in Part I.F. 
I.E.2 – “mg/L”, 
“µg/L” and “NL” 
footnote 

I.B.2 – “mg/L”, “µg/L” 
and “NL” footnote 

Updated definitional footnote for “mg/L”, “µg/L” and “NL” for additional 
clarity purposes. 

I.E.2 – * footnote  I.B.2(f) 
Relocated.  In addition, this footnote has been applied to all 
parameters requiring the collection of a “Composite” sample in the 
2012 permit. 

I.E.2.a I.B.2(a) Renumbered and updated language in accordance with GM 94-002.  
I.E.2.b I.B.2(b) Renumbered, no change.  
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I.E.2.c I.B.2(c) 

Renumbered and included reference to NMP.  Included reference to 
nutrient conversion calculations and removed PAN loading rate in 
favor of monitoring and reporting only.  See Items 15 and 16 of this 
fact sheet for additional information.  This footnote has been applied to 
additional parameters (phosphate, potash, ammonia nitrogen, nitrate 
nitrogen, TKN, TP, and total potassium) in the 2012 permit. 

I.E.2.d I.B.2(d) Renumbered and updated language for clarity purposes. 
I.E.2.e Removed Removed, unnecessary. 
I.E.2.f I.B.2(e) Renumbered and updated language for clarity purposes. 

I.E.2.g Removed 
Removed.  Monitoring and reporting for fecal coliform shall commence 
with the reissuance of this permit.  See Item 15 of this fact sheet for 
additional discussion. 

I.E.3 I.B.3 Renumbered and updated language for clarity purposes. 

I.E.4 I.B.4 
Renumbered and updated language for clarity purposes.  Updated 
reporting form reference.  Updated additional reporting requirements 
reference.  

----- I.B.2(g) Footnote added for clarity purposes in accordance with GM 06-2016.  
Part I.F Changes – Land Treatment System (2007 Permit): 

Parameter 
Changed 

Discharge 
Limitations 
Changed 

Monitoring 
Requirements 

Changed 
Rationale 

From To From To 

Exchangeable 
Potassium ----- NL ----- 

1 per 
Year 

Potassium reporting included to aid in the re-
evaluation and revision of the NMP.  See 
Item 15 of this fact sheet for additional 
information. 

From To Rationale 
I.F.1 I.C.1 Updated language to include land application site listed in Part I.F. 
I.F.2 – “ppm”, 
“meq/100 g” and 
“NL” footnote 

I.C.2 – “ppm”, 
“meq/100 g” and “NL” 
footnote 

Updated definitional footnote for “ppm”, “meg/100 g” and “NL” for 
additional clarity purposes. 

I.F.2 – * footnote  I.C.2(c) 

Relocated and updated language for clarity purposes.  Updated soil 
sample depth to provide consistency with the Virginia Nutrient 
Management Training and Certification Regulations.  In addition, this 
footnote has been applied to all parameters requiring the collection of 
a “Composite” sample in the 2012 permit. 

I.F.2(a) I.C.2(a) Renumbered.  Updated language for clarity and editorial purposes. 
I.F.2(b) I.C.2(b) Renumbered.  Updated language for clarity and editorial purposes. 

I.F.3 I.C.3 Renumbered.  Updated language for clarity purposes.  In addition, 
Part I.F.4 of the 2007 permit has been consolidated into this condition. 

I.F.4 I.C.3 
Consolidated language into Part I.C.3 of the 2012 permit.  Updated 
reporting form reference.  Updated additional reporting requirements 
reference.  

Part I.G Changes – Land Treatment System (2007 Permit): 

Parameter 
Changed 

Discharge 
Limitations 
Changed 

Monitoring 
Requirements 

Changed Rationale 

From To From To 

Total Dissolved 
Solids 

NL Removed 
1 per 
Year 

Removed 
Total dissolved solids monitoring and 
reported removed from permit.  See Item 15 
of this fact sheet for additional information. 

From To Rationale 
I.G.1 I.D.1 Updated language to include land application site listed in Part I.F. 
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I.G.2 – “mg/L” 
and “NL” 
footnote 

I.D.2 – “mg/L” and 
“NL” footnote 

Updated definitional footnote for “mg/L” and “NL” for additional clarity 
purposes. 

I.G.2(a) – (c) I.D.3 Footnotes consolidated into Part I.D.3.   
I.G.3 Removed Removed, unnecessary. 

I.G.4 I.D.4 
Renumbered and updated language for clarity purposes.  Updated 
reporting form reference.  Updated additional reporting requirements 
reference.  

----- I.D.2(a) Footnote added for clarity purposes. 
----- I.D.2(b) Footnote added for clarity purposes.  
Part I.H Changes – Land Treatment System (2007 Permit): 

Parameter 
Changed 

Discharge 
Limitations 
Changed 

Monitoring 
Requirements 

Changed Rationale 

From To From To 

pH No change 
1 per 
Year 

1 per 3 
Months 

pH monitoring and reporting increased with 
this permit reissuance due to results of 
ground water evaluation.  See Item 15 of this 
fact sheet for additional information. 

From To Rationale 
I.H.1 I.E.1 Updated language to include land application site listed in Part I.F. 
I.H.2 – “mg/L” 
and “NL” 
footnote 

I.E.2 – “mg/L” and 
“NL” footnote 

Updated definitional footnote for “mg/L” and “NL” for additional clarity 
purposes. 

I.H.2(a) I.E.3 Footnote incorporated into Part I.E.3.   
I.H.2(b) Removed Removed, unnecessary. 
I.H.3 I.E.3 Language incorporated into Part I.E.3.  Language also updated.  
I.H.4 I.E.3 Language incorporated into Part I.E.3. 

I.H.5 I.E.4 
Renumbered and updated language for clarity purposes.  Included 
reporting form reference.  Included additional reporting requirements 
reference from Part I.H.6. 

I.H.6 
I.E.2(a) 
I.E.2(b) 
I.E.4 

Language revised and included in two new footnotes for clarity 
purposes.  Additional reporting requirements reference relocated to 
Part I.E.4. 

Part I.I Changes – Other Requirements or Special Conditions of the Land Treatment System (2007 Permit): 
From To Rationale 

I.I.1 I.F.1 
Renumbered and updated language for clarity purposes.  Updated 
land application site location in accordance with permit reissuance 
application.  

I.I.2 I.F.2 Renumbered and updated language in accordance with 9/20/2011 
VPA Permit Manual. 

I.I.3 I.F.3 Renumbered and updated language in accordance with GM 10-2003. 
I.I.4 I.F.4 Renumbered and updated language in accordance with GM 10-2003. 

I.I.5 I.F.5 
Renumbered and updated language for clarity purposes.  See Item 18 
of this fact sheet for additional discussion. 

I.I.6 I.F.6 

Renumbered and updated language in accordance with GM 10-2003.  
Language further revised to include revised ground water monitoring 
plan requirements and provisions for a corrective action plan.  See 
Item 15 of this fact sheet for additional discussion. 

I.I.7 I.F.7 Renumbered and updated language in accordance with GM 10-2003. 

I.I.8 I.F.8 
Renumbered and updated language in accordance with 9/20/2011 
VPA Permit Manual. 

I.I.9 I.F.9 Renumbered and updated language in accordance with GM 10-2003.  
Removed DEQ Piedmont Regional Office address. 
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I.I.10 I.F.10 Renumbered, no change.  

I.I.11 I.F.11 
Renumbered and updated language in accordance with 9/20/2011 
VPA Permit Manual.  Language further revised to remove duplicative 
reporting conditions in the 2012 permit. 

I.I.12 I.F.12 
Renumbered and updated language in accordance with 9/20/2011 
VPA Permit Manual.  Language further revised to remove duplicative 
reporting conditions in the 2012 permit. 

I.I.13 Removed 
Removed, certification statement included on summary cover page of 
monthly monitoring reports (Attachment A). 

I.I.14 I.F.13 
Renumbered and updated language in accordance with 9/20/2011 
VPA Permit Manual.  See Item 18 of this fact sheet for additional 
discussion. 

I.I.15 Removed 
Removed.  Permittee has adjusted spray nozzle radii accordingly.  
See Item 10 of this fact sheet for additional information.  

----- I.F.14 New condition added in accordance with 9/20/2011 VPA Permit 
Manual. 

----- I.F.15 
New condition added in accordance with 9/20/2011 VPA Permit 
Manual. 

----- I.F.16 
New condition added in accordance with 9/20/2011 VPA Permit 
Manual. 

----- I.F.17 New condition added in accordance with 9/20/2011 VPA Permit 
Manual. 

----- I.F.18 
New condition added in accordance with 9/20/2011 VPA Permit 
Manual. 

----- I.F.19 New condition added in accordance with GM 10-2003.  
----- I.F.20 New condition added in accordance with GM 10-2003.  
----- I.F.21 New condition added in accordance with GM 10-2003.  

----- I.F.22 
New condition added in accordance with GM 10-2003.  QL for BOD5 
updated in accordance with recently reissued VPDES general permits. 

----- I.F.23 

New condition added to help ensure that the permittee land applies 
municipal wastewater nutrients in accordance with the DCR approved 
nutrient management plan.  See Item 18 of this fact sheet for 
additional information. 

----- I.F.24 

New condition added to help ensure that potential cation imbalances 
are corrected prior to the occurrence of detrimental impacts of the 
land application site.  See Item 15 of this fact sheet for additional 
information.  

----- I.F.25 New condition added in accordance with GM 10-2003.  
Part II Changes: 
From To Rationale 

----- II.A.4 New condition added to reflect change in laboratory accreditation 
requirements. 

Other Changes: 
From To Rationale 

Attachment A Attachment A 

Removed VPDES water quality criteria monitoring requirements 
associated with discharging facility at the request of permittee.  
Included monthly monitoring report cover page and certification 
statement in accordance with GM 94-002.  

Form D Attachment A.1 
Renumbered and updated in accordance with GM 94-002 for clarity 
purposes.  Reporting requirements further revised to provide 
consistency with Part I.A of the 2012 permit. 
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Form E 
Attachment A.2 
Attachment A.3 

Renumbered and updated in accordance with GM 94-002 for clarity 
purposes.  Split reporting Form E into two parts for clarity purposes.  
Reporting requirements further revised to provide consistency with 
Part I.B of the 2012 permit. 

Form F Attachment A.4 
Renumbered and updated in accordance with GM 94-002 for clarity 
purposes.  Reporting requirements further revised to provide 
consistency with Part I.C of the 2012 permit. 

Form G Attachment A.5 
Renumbered and updated in accordance with GM 94-002 for clarity 
purposes.  Reporting requirements further revised to provide 
consistency with Part I.D of the 2012 permit. 

Form H Attachment A.6 
Renumbered and updated in accordance with GM 94-002 for clarity 
purposes.  Reporting requirements further revised to provide 
consistency with Part I.E of the 2012 permit. 

Land Application 
Field Reporting 
Form 

Removed 
Monitoring and reporting for these parameters is not required with the 
2012 permit.  As a result, this reporting form has been removed from 
the permit.  

 
20. Variances/Alternate Limits or Conditions:  None 
 
21. Regulation of Users - 9 VAC 25-31-280 B.9: 
 There are no industrial users contributing to the treatment works. 
 
22. Public Notice Information required by 9 VAC 25-31-280 B: 
 
 Comment Period:  Start Date:  03/29/12   

End Date:  04/30/12 
    Published Dates: 03/29/12 & 04/05/12 
    Publishing Newspaper:  The Rappahannock Record 
 
 All pertinent information is on file and may be inspected or copied by contacting Andrew Hammond at: 

 
Virginia Department of Environmental Quality (DEQ) 
Piedmont Regional Office 
4949-A Cox Road 
Glen Allen, Virginia 23060 
 
Phone: 804-527-5048 
Fax: 804-527-5106 
Email: Andrew.Hammond@deq.virginia.gov 

  
DEQ accepts comments and requests for public hearing by e-mail, fax or postal mail. All comments and 
requests must be in writing and be received by DEQ during the comment period. Submittals must include 
the names, mailing addresses and telephone numbers of the commenter/requester and of all persons 
represented by the commenter/requester. A request for public hearing must also include: 1) The reason 
why a public hearing is requested. 2) A brief, informal statement regarding the nature and extent of the 
interest of the requester or of those represented by the requester, including how and to what extent such 
interest would be directly and adversely affected by the permit. 3) Specific references, where possible, to 
terms and conditions of the permit with suggested revisions. A public hearing may be held, including 
another comment period, if public response is significant, based on individual requests for a public hearing, 
and there are substantial, disputed issues relevant to the permit.  The public may review the draft permit 
and application at the DEQ Piedmont Regional Office by appointment or may request copies of the 
documents from the contact person listed above.  
 
Public Notice Comments:  No comments were received during the public comment period. 
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23. 303(d) Listed Segments (TMDL): 

The Unnamed Tributary of Old Mill Cove was not assessed for any designated uses during the 2010 
305(b)/303(d) Water Quality Assessments; therefore, the receiving stream downgradient of the land 
application site is considered a Category 3A water.  

  
The Carter Creek Shellfish Bacterial Total Maximum Daily Load (TMDL) was approved by the Environmental 
Protection Agency (EPA) on 9/20/2007.  The facility is located within the study area; however, it was not 
addressed in the TMDL.  All pollutant management activities covered under this permit, which includes the 
land application of municipal wastewater, are required to maintain no point source discharge of pollutants (i.e. 
fecal coliform) to surface waters.  Consequently, it is anticipated that this facility’s pollutant management 
activities will not cause nor contribute to the shellfish use impairment.  In addition, DEQ staff feels that a 
TMDL wasteload allocation for the facility is not warranted at this time. 

 
The mesohaline segment of the Rappahannock River failed the Open Water Subuse’s summer 30-day mean 
dissolved oxygen criterion and therefore, was listed as impaired for not supporting the Aquatic Life Use on the 
2010 303(d) list.  The facility was included in the annual aggregate Total Nitrogen (TN), Total Phosphorus 
(TP), and Total Suspended Solids (TSS) wasteload allocation for non-significant dischargers in the EPA 
approved (12/29/2010) Chesapeake Bay TMDL.  This permit prohibits the point source discharge of pollutants 
(i.e. TN, TP, and TSS) to surface waters and is therefore consistent with the wasteload allocation.  Also, this 
permit requires the facility to implement an enforceable DCR-approved, site specific nutrient management 
plan, proper wastewater storage methods, and wastewater land application tracking and accounting 
procedures to ensure than no non-point source pollutants reach state waters as a result of the land 
application activities.  As a result, it is anticipated that this facility’s pollutant management activi ties will not 
cause nor contribute to the observed violations of the DO criterion and compliance with the TMDL will be 
maintained.  

 
 See Attachment H, Flow Frequency Memo, for additional discussion. 
 
24. Additional Comments: 
 
 Previous Board Action: 

• None 
 
 Staff Comments: 

• The original application was received on 8/23/2011.  Additional information was received on 
9/28/2011 and 12/28/2011. 

 
• The permittee has not been required to register for e-DMR.  This permit prohibits the point source 

discharge of pollutants to surface waters; consequently, the submittal of a monthly discharge 
monitoring report (DMR) is not required.  However, the permittee is required to submit a monthly land 
application monitoring report (Permit Attachments A.1 through A.6), which cannot be implemented 
through e-DMR at this time. 

 
• The permittee is not currently a Virginia Environmental Excellence Program (VEEP) participant. 
 
• The 2011 annual permit maintenance fee was deposited on 9/27/2011.  
 
• This permit reissuance is considered to be non-controversial. 

 
• This facility has not been issued any Warning Letters, Notices of Violation (NOVs), or Notices of 

Unsatisfactory Laboratory Examination (NULEs) during the past three (3) years. 
 

• The facility seasonally applies, via spray irrigation, treated effluent.  Consequently, the facility does 
not qualify for consideration of reduced monitoring in accordance with GM 00-2011.  
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• This facility is not subject to the requirements of 9VAC25-151, General VPDES Permit for Discharges 

of Storm Water Associated with Industrial Activity, since the permitted design flow of the wastewater 
treatment facility is less than 1.0 MGD. 

 
• This facility was previously permitted under VPA Permit No. VPA01401.  The facility was issued a 

VPDES permit (Permit No. VA0091511) in March 2007, which authorized the discharge from a 
proposed 0.080 MGD treatment facility, the land application of municipal wastewater from an existing 
0.050 MGD treatment facility, soils monitoring, and ground water monitoring.  The facility has 
constructed an activated sludge wastewater treatment plant that discharges to a mass drainfield 
permitted by the Virginia Department of Health.  All influent flow to the existing treatment facility has 
ceased and facility closure is anticipated during the 2012 calendar year.  The 2012 permit will 
authorize the land application of municipal wastewater (approximately 8.5 MG in storage to be 
dispersed over a 4 month period) soils monitoring, and ground water monitoring.  Authorization to 
discharge and associated limitations and monitoring requirements for the proposed 0.080 MGD 
treatment facility have been removed from the permit at the request of the permittee. 

 
• This facility is subject to the requirements of 9VAC25-280, General VPDES Watershed Permit 

Regulation for Total Nitrogen and Total Phosphorus Discharges and Nutrient Trading in the 
Chesapeake Bay Watershed in Virginia.  The facility submitted a Watershed General Permit 
registration statement during the 2007-2011 general permit cycle and was extended coverage under 
the regulation with VPDES Permit No. VAN020135.  The permittee was required to acquire waste 
load allocations sufficient to offset the facility’s delivered TN and TP loads during the 2007 general 
permit issuance process.  Since the facility had not discharged to surface waters and is not being 
authorized to discharge with this permit reissuance, the facility was not required to renew coverage 
under the 2012 Watershed General Permit. 

 
• A typographical error was noted in Part I.B.2 during the public notice period.  The reporting units for 

fecal coliform were corrected from “N/100 mL” to “CFU/100 mL” in order to provide consistency with 
Permit Attachment A.2 and this fact sheet. 

 
• The permit expiration date is set as the last day of the month just shy of a five (5) year permit 

duration.  This change is in accordance with a regional initiative to adjust permit cycles to include 
complete calendar months.  The initiative will facilitate smoother monitoring transitions between 
subsequent permit cycles. 

 
 EPA Comments: 

• EPA has waived the right to comments and/or object to the adequacy of this permit. 
 

VDH-ODW Comments: 
• The Virginia Department of Health – Office of Drinking Water reviewed the permit application and had 

no objections.  They have indicated that there are no public water supply intakes within 15 miles 
downstream of the discharge/activity. 

 
VDH-DSS Comments: 

• Comments were solicited from the Virginia Department of Heath – Division of Shellfish Sanitation 
(VDH-DSS).  VDH-DSS declined to comment on the application. 

 
Owner Comments: 

• The permittee reviewed the draft permit package and provided comments on 3/21/2012 via 
telephone.  The permittee’s comments/concerns were adequately addressed on 3/21/2012; no 
changes were made to the 2012 permit. 
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Planning Conformance Statement: 

• On 2/10/2012 the Water Resources Development Staff indicated that the discharge is in conformance 
with the existing planning documents for the area.  

 
25.  Summary of Attachments: 
 
 Attachment A  Facility Flow Diagrams 
 Attachment B  Topographic Map & Aerial Photograph 
 Attachment C  Site Inspection Report 
 Attachment D  Land Application Site Area Verification Calculations  

Attachment E  Nutrient Management Plan 
Attachment F  Amended Ground Water Monitoring Plan Approval Letter 

Ground Water Monitoring Supporting Documentation 
Attachment G  Ground Water Monitoring Data Evaluation Memo 
Attachment H  Flow Frequency Memo 
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VIRGINIA DEPARTMENT OF ENVIRONMENTAL QUALITY 
Piedmont Regional Office 

WASTEWATER FACILITY INSPECTION REPORT 
 

FACILITY NAME: Rappahannock Westminster- 

Canterbury 

INSPECTOR: Heather A. Horne 

PERMIT No.: VA0091511  

(formerly VPA01401) 

INSPECTION DATE/TIME: June 26, 2007 

(1018 – 1139 hrs.) 

TYPE OF FACILITY: Municipal - Land Application REPORT COMPLETED:  July 10, 2007    

COUNTY/CITY: Lancaster UNANNOUNCED INSPECTION: No 

REVIEWED BY:                                         

PRESENT DURING INSPECTION:  Mr. Kent Cuthbertson and Meredith Williams (DEQ) 

 
 

I.  OPERATIONAL UNIT REVIEW AND CONDITION: 
Influent Pump Station: The station/wet well, receives domestic wastewater (gravity flow) from the facilities (~695 
residents and employees).  The station is equipped with two grinder pumps (set in lead/lag mode), and an in-line 
magnetic flow meter.  Since the previous inspection, one grinder pump was replaced and the other was rebuilt.  
Calibration was last performed on 2/1/07 by Enviromation, Inc., Ashland, VA.  An auto dialer (to the main office) and 
visual alarm signals indicate a high-liquid level condition in the wet well – both were fully operable.  Influent flow is a 
permitted parameter.  Wastewater is pumped to two aerated lagoons.  The station well has a history of grease 
accumulation.  A degreaser is added at the pump station to help with this problem.  Grease was observed at the time 
of inspection.  Reportedly, grease is pumped out approximately once per quarter by a contractor.  
 
Aerated Lagoons (Lagoon Nos. 1 & 2): The entrance gate to the lagoon was closed and locked.  The facility 
maintains two aerated lagoons, which were being operated in series at the time of the inspection.  The lagoons may 
be isolated at a common portal valve.  Each lagoon is equipped with “aqua ring” fine bubble diffusers.  Air is provided 
by two dedicated blowers.  The aeration cycle is continuous, and the blowers are alternated daily.  The diffusers in 
cell 1 and cell 2 have been replaced since the last inspection.  The wastewater had a greenish-brown tint.  The No. 2 
Lagoon is equipped with a riser discharge structure.  Duckweed was present in cell 2; a screen is used to keep 
duckweed out of tower.  Both lagoons had approximately 24 inches of freeboard (Permit requirement is two feet 
minimum for all of the lagoons).  Plant records include daily freeboard measurements.  Retention time in these 
lagoons is approximated to be 30 days. 
 
Unaerated Lagoons (Lagoon Nos. 3 & 4): Wastewater flows, via gravity, to two unaerated lagoons.  These lagoons 
are also operated in series.  Each lagoon is equipped with a discharge riser structure (valve controlled) to which staff 
gauges are installed.  Cell 3 had 32 inches of freeboard.  Cell 4 had 33 inches of freeboard.  Retention time in these 
lagoons is approximated to be 89 days.  The wastewater in both lagoons had a greenish color.  Overall, the berms 
structural integrity appeared to be good.  A few rodent holes were noted on the berm.  Mr. Cuthbertson eradicates 
burrowing animals as necessary.  Landscaping staff are responsible for mowing all berms.  A large number of 
waterfowl were observed on the berms.  Although, vegetation was present, some bare areas were observed.  This 
appeared to have been caused by foraging waterfowl. 
 
Disinfection:  Wastewater flows by gravity from Lagoon No. 4 to a chlorine contact tank.  Sodium hypochlorite 
solution (12.5% solution) is drip-fed by peristaltic pump at the head of the baffled contact tank.  A new dosing pump 
was installed since the last inspection.  The solution is stored in two (a 120-gallon capacity and a 500-gallon capacity) 
stand-alone carboys.  There is no secondary containment available for the carboys, but it was indicated that the floor 
drain would return spilled liquid to the contact tank.  Operator expressed concern about the floor in the Chlorine 
Building being cracked due to corrosion.  When conditions are conducive for land application, disinfected wastewater 
is pumped from the tank to the Land Application Field.  Two manually controlled pumps are maintained for this 
purpose.  An in-line magnetic (flow) meter is used to measure flow to the land application system.  The meter was 
last calibrated 2/1/07 by Enviromation, Inc., Ashland, VA.  There was no discharge from the contact tank to the Land 
Application Field during the inspection. 
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I.  OPERATIONAL UNIT REVIEW AND CONDITION CONTINUED: 
Land Application Field: Wastewater is conveyed via subsurface piping to a 14.5 acre Spray Application Field.  The 
Field is divided into seven zones (Zones 1 - 7).  Each Zone is equipped with three fixed spray applicators.  New 
misting spray heads have been installed.  Kentucky 31 Tall Fescue and Reed Canary grass is maintained as the 
cover crop.  At the time of the inspection, the application field was dry and the grass was approximately 10 inches 
tall.  456 bales of hay were removed from the field during the week prior to inspection.  The inspectors observed a 
low spot in the field caused by past hydraulic overloading.  This area has improved; some vegetation was observed.  
This area still does not support crop growth and reportedly collects water during significant rain events.  There is a 
hole in the field, in Zone 3, that the operator suspected was a break in the pipe.  This hole reportedly fills with water 
when land applying.    

 
 

II.  ULTIMATE DISPOSAL OF SOLIDS: 
 

Solids are settled out in the four lagoons.  It was estimated that lagoon one contains approximately 10 inches of 
sludge.  The facility has received the new VPDES discharge permit but has not made any decisions regarding the 
continued use of the lagoons or the removal of solids.  The facility is operating under the no discharge provisions of 
the new VPDES permit.   

 
 

III.  FIELD DATA: 
 

 There was no discharge to (or from) the land application field at the time of this inspection.  Prior to this inspection the 
previous date of land application was 5/22/07.   

 
 

IV.  PLANT OPERATIONS AND MAINTENANCE: 

Operations and Maintenance Manual: The Operations and Maintenance Manual was briefly reviewed 
March 22, 2002.  The Manual appeared to be complete and up-to-
date (August 4, 1994 revision). 

Class and Number of Licensed 
Operators: 

A Class III operator is required.  A licensed operator is under 
contract to make operational control decisions and to fulfill the 
operator requirement.  Following the inspection, Mr. Cuthbertson 
completed the licensure exam and is now a Class III operator. 

Alarm Systems and Alternate Power: Alarm signals are checked monthly.  A backup generator (tested 
weekly) and portable pump are maintained for continuous 
operability.  The generator is tested weekly, and was reported to be 
fully operational.  The alarm signal at the Influent Pump Station was 
operational.   

Any bypassing since last inspection? No 

When was the RPZ device last checked? August 2006 

Name, number and description of pump 
stations: 

Influent Pump Station and the Land Application/Chlorine 
Contact Tank Pump Station 
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V.  COMMENTS: 
 

Groundwater infiltration was suspected to be the cause of high flows to the plant.  A smoke test was performed on the 
sewerage system to determine where the groundwater infiltration problem was occurring.  The operator reported that 
the problem was located and is in the process of being fixed.  Incoming flows had already decreased from 24,000 
gallons/day to 15,000 gallons/day. 
 
The facility maintains six groundwater monitoring wells (GW-1 through GW-6).  Wells were not viewed during this 
inspection. 
 
Operational logs include the “Land Application Field, Wastewater Treatment Plant Log, the Daily Operational Log 
and the Raw Sewage Lift Station” forms, and a written log.  The forms and the logs were not reviewed during the 
inspection. Operations and maintenance activities appeared to be up-to-date.  Daily rainfall measurements are 
recorded. 
 
This facility previously operated under VPA permit number VPA01401.  Because there are plans to build a 
wastewater treatment plant, the permit was reissued under VPDES permit number VA0091511.  Until the plant is 
built, the facility will continue to land apply treated wastewater.  There are provisions in the new permit that allow for 
land application to continue. 
 
A full laboratory inspection was not conducted during this inspection.  Inspectors viewed the operator’s equipment 
and reagents while on site.  A detailed inspection of paperwork was not conducted at this time (a full laboratory 
inspection was conducted June 6, 2006).  The May 2, 2007 groundwater report was reviewed and the nitrate and 
ammonia results were within limits.  The equipment was in good working order and reagents and standards were all 
their within expiration dates.  A new gel pH probe was in use.  The thermistor in the pH meter needs to be checked 
against a NIST certified thermometer annually. The laboratory was clean and well taken care of.  The operator seems 
to be well organized and have all paperwork complete. 
 

 
 
VI.  GENERAL RECOMMENDATIONS: 

 
1. As a reminder, should the minimum freeboard requirement not be met the DEQ must be notified immediately, 

followed up by a written report within five days. 
2. There was an abundance of geese present during the inspection.  Animals, such as geese, should not be 

encouraged to reside in the wastewater cells.  Geese should not be fed at the wastewater treatment facility. 
3. If the facility intends to continue using the lagoons and land application field, funding for the following projects 

should be considered: 
• Sludge in the lagoons has never been removed.  The solids in cells 1 and 2 will need to be removed in the 

near future. 
• The land application field will need to be repaired.  The field needs to be leveled so water does not pond in 

the low spot. 
• The operator expressed some concern regarding the floor of the chlorine building.  The floor is cracking due 

to corrosion caused by chlorine.  Due to safety precautions, this may need to be replaced in the future.   
4. Continue to monitor aeration equipment in Cells 1 and 2 to ensure that it is operating correctly. 
5. Continue to monitor and remove grease in the pump station as necessary. 

 
 
VII.  COMPLIANCE RECOMMENDATIONS/REQUEST FOR CORRECTIVE ACTION: 

 
1. The break in the pipe in Zone 3 of the land application field must be repaired.  Once repaired, the area must be 

filled, graded properly, and reseeded. 
2. The thermistor in the pH meter must be checked against a NIST certified thermometer annually.  Please record 

this verification date for inspectors to review. 
3. Monitoring is being submitted on incorrect forms.  Please discontinue the use of expired VPA report forms and 

begin reporting on the proper VA0091511 forms. 
 

 
Copies: 
 DEQ - OWPS (S. Stell) 
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Photograph 1:  Cell 4 Photograph 2:  Cell 1 (diffuser) 

  
 Photograph 3:  Waterfowl on berm between Cells 3 and 4 Photograph 4:  New misting spray head 

Photograph 5:  Low spot in need of repair in land 
application field 

Photograph 6:  Grease in pump station wet well 
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Land Application Site Area Verification Calculations 
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Attachment E 
 

Nutrient Management Plan 

  



Douglas W. Domenech David A. Johnson
    Secretary of Natural Resources                      Director

   203 Governor Street

Richmond, Virginia    23219-2010

      (804) 786-1712

State Parks • Stormwater Management • Outdoor Recreation Planning
Natural Heritage • Dam Safety and Floodplain Management • Land Conservation

9/20/2011

Scott Rae
2357 Burch’s Mill Road
Urbanna, VA 23175

Re: Nutrient Management Plan Submission: 9/19/2011

Dear Mr. Rae

Your nutrient management plan for Rappahannock Westminster-Canterbury, Inc. biosolids applications
on Stuart Bunting’s Farm located in Lancaster County in watershed(s) RA73 has been approved by the
Department of Conservation and Recreation.  Please note that this letter should be kept with the nutrient
management plan.

This plan is for Field 0/IrrigatedFalls2010 on Tract RWC, Inc. This approval is conditional upon site
field conditions on the 14.5 acre hay field being as stated in the nutrient management plan. It should be
noted that this plan expires on 12/31/2012. We recommend revising this nutrient management plan at
least six months prior to the expiration date. Feel free to contact me should you have any questions
concerning this letter.

Sincerely,

Rachel Barnes McAden
Environmental Specialist - Biosolids
Division of Stormwater Management
(804) 371-2762
rachel.mcaden@dcr.virginia.gov

cc:
DEQ Piedmont Regional Office
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Amended Ground Water Monitoring Plan Approval Letter 
Ground Water Monitoring Supporting Documentation 
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Ground Water Monitoring Data Evaluation Memo 



 
MEMORANDUM 

 
DEPARTMENT OF ENVIRONMENTAL QUALITY 

Piedmont Regional Office 
 

4949–A Cox Road Glen Allen, Virginia 23060 (804) 527-5020 
 
TO:  Curt Linderman, Water Permit Manager 
 
FROM:  Drew Hammond, Water Permit Writer 
 
DATE:  November 15, 2011 
  December 30, 2011 (Revised) 
 
SUBJECT: VPDES Permit No. VA0091511 

Rappahannock Westminster-Canterbury WWTF 
  Ground Water Monitoring Data Evaluation 
 
COPIES: File 
 
 
Background: 
 
Rappahannock Westminster-Canterbury Wastewater Treatment Facility is a privately owned wastewater 
treatment works located in Lancaster County, Virginia.  The facility receives and treats domestic 
wastewater from Rappahannock Westminster-Canterbury (a non-profit continuing care retirement 
community), which consists of approximately 260 residents and 200 employees.  The wastewater 
treatment works consists of 2 aerated lagoons (Cells 1 and 2), 2 holding lagoons (Cells 3 and 4), 
chlorination equipment, and land application (via spray irrigation) of the treated wastewater to 
approximately 14.5 acres of agricultural land.  The 4 lagoons were constructed with bentonite clay liners.  
This facility was previously covered under Virginia Pollution Abatement Permit No. VPA01401. 
 
Ground water monitoring wells 1 (MW 1), 2 (MW 2), and 3 (MW 3) were installed adjacent to the land 
application site and monitoring commenced in April 1984.  A 1983 State Water Control Board memo (see 
attached) indicates that ground water monitoring wells MW 1 and MW 2, which are located approximately 
50 feet downgradient of the land application site, serve to monitor the shallow ground water aquifer 
beneath the field.  Ground water monitoring well MW 3 was designated as the upgradient monitoring well. 
 
Monitoring wells 4 (MW 4), 5 (MW 5), and 6 (MW 6) were installed at the request of the Virginia 
Department of Health due to concerns that a naturally-occurring high water table may have compromised 
the integrity of the bentonite clay liner of lagoons 3 and 4 after construction and before the cells were 
completely filled.  After lagoons 3 and 4 were placed into service, monitoring wells MW 4, MW 5, and 
MW 6 were converted into full-scale ground water monitoring wells in September 1994.  Ground water 
monitoring wells MW 4, MW 5, and MW 6 serve to monitor the integrity of the bentonite clay liner of 
lagoons 3 and 4.  As a special condition (Part I.I.6) of the 2007 Virginia Pollution Discharge Elimination 
System (VPDES) permit, the facility was required to submit an approvable revised ground water 
monitoring plan to address the integrity of the bentonite clay liner of lagoons 1 and 2.  The revised ground 
water monitoring plan was approved by DEQ on 12/11/2008.  Ground water monitoring wells 7 (MW 7), 8 
(MW 8), 9 (MW 9), and 10 (MW 10) were installed and monitoring commenced in March 2009.  Ground 
water monitoring well MW 8 serves as the upgradient monitoring well to the lagoon treatment works and 
monitoring wells MW 4, MW 5, MW 6, MW 7, MW 8, MW 9, and MW 10 serve as downgradient and side-
gradient monitoring wells to the lagoon treatment works. 
 
Rappahannock Westminster-Canterbury WWTF is located in the Coastal Plain Physiographic Province for 
which there are specific ground water standards (9VAC25-280-50) and ground water criteria (9VAC25-
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280-70).  The Commonwealth of Virginia also has ground water standards that are applicable statewide 
(9VAC25-280-40). 
 
Ground water monitoring results dating back to January 1996 (attached) were used in this evaluation.  
The data were evaluated for normality utilizing the DEQ-PRO, Ground Water Analysis spreadsheet.  Non-
normal datasets are evaluated using the Non-Parametric test to determine whether there is a statistically 
significant difference between the background (upgradient) concentrations and downgradient 
concentrations of each pollutant.  Normally distributed datasets are evaluated using Cochran’s 
Approximation to the Behrens-Fisher Student’s t-Test (at a 5% Level of Significance) to determine 
whether there is a statistically significant difference between the background concentrations and 
downgradient concentrations of each pollutant. 
 
Chloride: 
 
A summary of the analyses performed have been provided in the attachments below.  A statistically 
significant difference between background and downgradient concentrations was noted in ground water 
monitoring wells MW 1 (increasing trend), MW 2 (increasing trend), MW 5 (decreasing trend), MW 6 
(increasing trend), and MW 7 (decreasing trend).  The Coastal Plain ground water criterion for chloride is 
50 mg/L (9VAC25-280-70).  The criterion has been exceeded in ground water monitoring wells MW 1 and 
MW 2.   
 
Conductivity: 
 
A summary of the analyses performed have been provided in the attachments below.  A reported 
(8/4/2010) conductivity of 4,280 µmohs/cm (MW 8) has been excluded from the analyses due to its 
potential outlier status.  A statistically significant difference between background and downgradient 
concentrations was noted in ground water monitoring wells MW 2 (increasing trend), MW 4 (increasing 
trend), MW 5 (increasing trend), MW 6 (increasing trend), MW 7 (increasing trend), MW 9 (decreasing 
trend) and MW 10 (increasing trend).  An applicable ground water standard or ground water criteria does 
not exist for conductivity. 
 
Nitrate-Nitrogen: 
 
A summary of the analyses performed have been provided in the attachments below.  A statistically 
significant difference between background and downgradient concentrations was noted in ground water 
monitoring wells MW 9 (increasing trend) and MW 10 (decreasing trend).  The Coastal Plain ground water 
standard for nitrate-nitrogen is 5 mg/L (9VAC25-280-50).  The standard has been exceeded in ground 
water monitoring well MW 10.  Please note that nitrate-nitrogen is readily leachable to ground water; 
therefore, monitoring and reporting should be continued for this parameter under most circumstances. 
 
pH: 
 
A summary of the analyses performed have been provided in the attachments below.  A statistically 
significant difference between background and downgradient pH was noted in ground water monitoring 
wells MW 4 (decreasing trend), MW 5 (decreasing trend), MW 6 (decreasing trend), MW 7 (increasing 
trend), MW 9 (decreasing trend), and MW 10 (decreasing trend).  The Coastal Plain ground water 
standard for minimum pH is 6.5 standard units and for maximum pH is 9 standard units (9VAC25-280-50).  
The minimum pH standard has been exceeded in all 10 ground water monitoring wells.  
 
Total Organic Carbon: 
 
A summary of the analyses performed have been provided in the attachments below.  A statistically 
significant difference between background and downgradient concentrations was noted in ground water 
monitoring wells MW 1 (increasing trend) and MW 2 (increasing trend).  The Coastal Plain ground water 
criterion for total organic carbon is 10 mg/L (9VAC25-280-70).  The criterion has been exceeded in 
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ground water monitoring wells MW 2, MW 7, MW 8 (upgradient from lagoon treatment works), MW 9, and 
MW 10.  
 
Total Phosphorus: 
 
A summary of the analyses performed have been provided in the attachments below.  A reported 
(3/5/2009) total phosphorus concentration of 88 mg/L (MW 3) has been excluded from the analyses due 
to its potential outlier status. A statistically significant difference between background and downgradient 
concentrations was noted in ground water monitoring wells MW 2 (increasing trend) and MW 7 
(decreasing trend).  An applicable ground water standard or ground water criterion does not exist for total 
phosphorus.   
 
Total Recoverable Sodium: 
 
A summary of the analyses performed have been provided in the attachments below.  A reported 
(8/4/2010) total recoverable sodium concentration of 22,707 mg/L (MW 7) has been excluded from the 
analyses due to its potential outlier status.  A statistically significant difference between background and 
downgradient concentrations was noted in ground water monitoring wells MW 1 (increasing trend), MW 2 
(increasing trend), MW 5 (increasing trend), MW 6 (decreasing trend), and MW 7 (increasing trend).  The 
ground water standard for total recoverable sodium is 270 mg/L (9VAC25-280-50), and the applicable 
Coastal Plain ground water criterion for total recoverable sodium is 100 mg/L (9VAC25-280-70).  The 
criterion has been exceeded in ground water monitoring wells MW 2, MW 5, and MW 7. 
 
Total Dissolved Solids: 
 
A summary of the analyses performed have been provided in the attachments below.  A statistically 
significant difference between background and downgradient concentrations was not noted for this 
parameter.  The Coastal Plain ground water criterion for total dissolved solids is 1,000 mg/L (9VAC25-
280-70).  The criterion has not been exceeded. 
 
Conclusion: 
 
Land application site ground water monitoring commenced in April 1984 for chloride, nitrate-nitrogen, pH, 
total phosphorus, and total recoverable sodium.  The data analyses indicate that there is potential ground 
water degradation with statistically significant increases in chloride, total phosphorus, and total 
recoverable sodium.  Yearly ground water monitoring for total dissolved solids and total organic carbon 
began in October 2007.   A larger dataset will contribute to a stronger, more reliable evaluation.  
However, the limited data analyses indicate that there is potential ground water degradation with a 
statistically significant increase in total organic carbon.  
 
Lagoon treatment works ground water monitoring commenced in September 1994.  However, 
background ground water monitoring did not begin until March 2009.  At the time of this evaluation there 
were approximately 10 monitoring and reporting events that included the upgradient monitoring well (MW 
8).  A larger dataset will contribute to a stronger, more reliable evaluation.  However, the limited data 
analyses indicate that there is potential ground water degradation with statistically significant increases in 
chloride, nitrate-nitrogen, pH, total phosphorus, and total recoverable sodium. 
 
Recommendation: 
 
It is anticipated that all pollutant concentrations, with the exception of pH, will decrease over time as a 
result of treatment works closure (pending July 2012).  To affirm this assumption, DEQ staff recommends 
continued ground water monitoring and reporting for chloride, conductivity, nitrate-nitrogen, pH, total 
organic carbon, total phosphorus, and total recoverable sodium for monitoring wells MW 1 through MW 3 
(land application site).  In addition, staff recommends continued ground water monitoring and reporting for 
chloride, conductivity, nitrate-nitrogen, pH, total organic carbon, total phosphorus, and total recoverable 
sodium for monitoring wells MW 4 through MW 10 (lagoon treatment works).  Consequently, the 2007 
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VPDES permit should be reissued to authorize ground water monitoring and reporting at a minimum.  
Staff also recommends that the reissued permit include a special condition requiring the permittee to 
submit a revised ground water monitoring plan to establish the magnitude and extent of the ground water 
contamination.  Based upon the extent of the contamination, a risk analysis and/or corrective action plan 
may be required. 







MW 1 MW 2 MW 3 MW 4 MW 5 MW 6 MW 7 MW 8 MW 9 MW 10
2/18/1999 9 47 10 5 21 20
5/4/1999 11 41 5 7 21 18
8/2/1999 9 37 9 8 20 19
11/1/1999 12 42 7 6 26 20
2/9/2000 11 40 11 7 25 17
5/10/2000 12 41 11 6 28 17
8/1/2000 12 44 7 5 26 20
11/3/2000 13 58 11 6 22 18
2/1/2001 10 53 13 6 27 15
5/3/2001 10 58 12 7 29 12
8/2/2001 19 59 11 7 29 15
11/2/2001 17 19 11 6 23 13
2/4/2002 16 11 48 6 20 12
5/6/2002 23 85 15 9 15 26
8/5/2002 19 53 11 7 20 14
11/4/2002 17 56 11 7 23 15
2/5/2003 20 51 11 9 25 18
5/6/2003 18 51 9 7 25 21
8/6/2003 28 52 12 6 26 22
2/5/2004 19 66 12 7 26 21
5/4/2004 29 52 12 5 26 18
9/9/2004 32 67 16 11 23 21
12/2/2004 20 68 13 7 28 18
2/9/2005 22 6 12 5 22 19
8/7/2007 53 71 13
10/9/2007 53 62 15
2/5/2008 53 61 12 8 30 28
5/6/2008 57 7 12 7 40 17
9/9/2008 46 58 13 8 38 23
12/3/2008 39 49 16 7 34 22
3/5/2009 43 67 18 8 33 21 37 13 25 8
7/7/2009 39.9 61.3 11.4 7.7 42.9 17.9 33.8 8.7 10.8 5.9
11/3/2009 30.3 52.6 13.4 7.4 37.7 17.9 43.5 dry 19.1 5.7
12/2/2009 34.9 55 11.5 8.8 33.6 23.4 25.8 8.2 6.1 5.5
3/3/2010 40.2 55.5 26.3 8.2 37.3 26.3 43.2 7.9 4.4 4.4
6/3/2010 25.3 54.5 13.9 7.9 40.4 21.6 34.9 7.5 5.1 4
8/4/2010 19.7 48.5 14.9 6.6 37.5 18.1 33.5 6.7 13.7 4.7
12/7/2010 22.9 27.3 16.6 6.9 35.6 12.2 30.2 5.9 4.4 4.3
3/2/2011 36.51 48.3 20.6 7.6 39.4 14.9 31.2 6.1 4.3 3.6
6/2/2011 54.5 57.6 20.2 8.2 44.7 16.7 36 6.3 4.1 3.9

Date
Chloride (mg/L)



MW 1 MW 2 MW 3 MW 4 MW 5 MW 6 MW 7 MW 8 MW 9 MW 10
2/18/1999 65 168 32 33 466 176
5/4/1999 62 250 47 51 915 2260
8/2/1999 127 127 48 50 528 226
11/1/1999 75 212 42 70 871 297
2/9/2000 74 269 55 42 755 225
5/10/2000 104 323 54 52 748 247
8/1/2000 74 288 53 43 813 251
11/3/2000 80 301 51 50 826 209
2/1/2001 120 307 66 55 683 209
5/3/2001 76 194 37 33 446 120
8/2/2001 129 296 53 48 681 212
11/2/2001 112 290 59 59 518 196
2/4/2002 49 280 58 50 358 197
5/6/2002 140 271 60 48 364 173
8/5/2002 139 304 60 62 321 214
11/4/2002 145 226 45 97 390 160
2/5/2003 125 269 72 55 431 285
5/6/2003 97 329 48 60 783 325
8/6/2003 130 266 54 47 729 256
2/5/2004 197 433 552 375 194 200
5/4/2004 187 345 34 647 622 392
9/9/2004 193 364 84 59 195 214
12/2/2004 83 392 24 22 470 282
2/9/2005 205 386 57 58 534 286
8/7/2007 238 530 69
10/9/2007 293 339 583
2/5/2008 334 418 57 59 322 249
5/6/2008 342 432 80 53 528 252
9/9/2008 382 363 68 46 522 230
12/3/2008 352 389 85 69 402 234
3/5/2009 273 371 95 44 301 205 244 63 96 98
7/7/2009 295 356 80 37 466 193 206 35 52 72
11/3/2009 227 367 72 47 330 190 253 dry 88 102
12/2/2009 227 392 62 47 310 202 215 53 61 83
3/3/2010 215 310 76 40 343 216 234 37 44 51
6/3/2010 223 453 74 62 498 320 372 48 55 81
8/4/2010 164 430 94 57 460 306 473 4280 102 730
12/7/2010 170 407 89 80 415 183 378 40 55 89
3/2/2011 26 104 58 467 194 382 372 49 56 67
6/2/2011 284 447 106 78 463 282 462 46 60 82

Date
Conductivity (umohs/cm)



MW 1 MW 2 MW 3 MW 4 MW 5 MW 6 MW 7 MW 8 MW 9 MW 10
2/18/1999 0.1 0.4 0.2 0.3 0.8 0.2
5/4/1999 0.1 0.4 0.1 0.4 0.8 0.1
8/2/1999 0.1 0.1 0.1 0.1 0.3 0.1
11/1/1999 0.5 0.6 0.8 0.7 0.3 0.3
2/9/2000 0.3 0.5 4.9 0.1 0.1 0.1
5/10/2000 0.2 0.8 0.1 0.3 0.1 0.1
8/1/2000 0.2 0.5 0.3 0.7 1.9 0.2
11/3/2000 0.5 1.4 0.1 0.4 0.5 0.6
2/1/2001 0.3 1.5 0.1 0.6 0.5 0.1
5/3/2001 0.6 0.8 0.1 1 0.7 0.1
8/2/2001 0.7 0.5 0.1 0.1 0.5 0.3
11/2/2001 0.4 0.5 0.1 0.1 0.4 0.1
2/4/2002 0.5 0.5 0.1 0.1 0.1 0.1
5/6/2002 0.5 0.1 0.3 0.3 0.3 0.4
8/5/2002 0.4 0.2 0.3 0.2 0.2 0.2
11/4/2002 0.4 0.3 0.3 0.3 0.1 0.3
2/5/2003 0.3 0.4 0.3 0.1 1.2 0.1
5/6/2003 0.6 0.4 0.1 0.5 1.1 0.1
8/6/2003 0.5 0.7 0.1 0.3 0.1 0.3
2/5/2004 0.4 0.5 0.1 2.2 3.4 2.8
5/4/2004 0.5 0.2 0.1 0.2 0.1 0.1
9/9/2004 0.2 0.6 0.1 0.2 0.2 0.3
12/2/2004 0.3 0.1 0.1 0.3 0.2 0.1
2/9/2005 0.5 0.1 0.1 0.3 0.2 0.1
8/7/2007 1.3 0.1 0.2
10/9/2007 2.1 0.1 0.2
2/5/2008 1.3 0.1 0.1 0.1 0.4 0.1
5/6/2008 1 0.2 0.1 0.2 0.2 0.1
9/9/2008 0.7 0.1 0.2 0.1 1.2 0.1
12/3/2008 0.3 0.1 0.2 0.1 0.1 0.1
3/5/2009 0.6 0.1 0.4 0.1 0.3 0.1 0.2 0.7 0.5 0.1
7/7/2009 1.2 0.1 2.7 0.2 0.2 0.1 0.2 0.7 1.1 0.8
11/3/2009 0.2737 0.1 0.1723 0.1 0.1 0.1 0.1 dry 0.6 5.7
12/2/2009 0.5 0.1 0.1 0.2 0.1 0.1 0.4 0.6 1.9 0.1
3/3/2010 0.4 0.1 0.1 0.4 0.01 0.01 0.1 0.2 1.7 0.1
6/3/2010 0.4 0.2 0.1 0.7 0.1 0.1 0.01 0.2 1.7 0.1
8/4/2010 0.2 0.3 0.2 0.6 0.1 0.1 0.01 0.1 0.5 0.01
12/7/2010 0.6 0.2 0.2 0.1 0.1 0.1 0.2 0.3 1.8 0.1
3/2/2011 1.4 0.2 0.3 0.1 0.1 0.1 0.1 0.5 1.8 0.1
6/2/2011 0.9 0.4 0.3 0.3 0.1 0.1 0.1 0.6 1.9 0.1

Date
Nitrate Nitrogen (mg/L)



MW 1 MW 2 MW 3 MW 4 MW 5 MW 6 MW 7 MW 8 MW 9 MW 10
1/12/1998 6.1 5.5 5.2 5.6 6.3 5.6
4/13/1998 5.4 5 5.1 4.6 6 6
7/14/1998 6.1 5.1 5.1 5.3 6.2 6.1
10/12/1998 5.9 5.6 5.1 6.2 6.1 6.2

2/18/1999 6.1 6.9 7 4.7 7.4 6.4
5/4/1999 5.2 5.4 5.3 4.5 6.4 5.4
8/2/1999 6.4 6.4 5.2 4.9 6.6 5.8
11/1/1999 4.9 4.9 5.1 5.2 6 5.5
2/9/2000 5.6 5.1 4.9 5 6.2 5.6
5/10/2000 6.3 6.1 5.8 5.2 6.8 6.8
8/1/2000 4.8 4.9 4.5 4.2 5.5 5.2
11/3/2000 5.8 5.4 5.2 5.2 5.9 6.1
2/1/2001 5 5.5 5 5 6.5 6
5/3/2001 5.5 5 6 5.5 6 6
8/2/2001 6.3 5.4 5.5 5.4 6.2 5.9
11/2/2001 6 6.4 5.9 5.8 6.3 6.4
2/4/2002 5.8 4.9 5.8 5.8 6.3 5.8
5/6/2002 6.3 5.2 6.1 5.9 6.5 6
8/5/2002 5.5 5.5 5 6 5 5
11/4/2002 6 6 6.5 6 5.5 5.5
2/5/2003 5.8 5 5 4.6 5.9 5.9
5/6/2003 4.8 4.5 4 3.9 4.8 5.2
8/6/2003 5.8 5.4 5.2 5 5.7 6.2
2/5/2004 6.6 5.8 5.4 5.6 6 6.6
5/4/2004 5.6 5.4 4.8 4.8 5.5 6.2
9/9/2004 6.7 5.6 5.8 5.4 6.1 6.9
12/2/2004 5.9 5.2 4.8 5.5 5.6 6
2/9/2005 6.34 5.81 5.14 4.9 6.08 6.35
8/7/2007 5.06 5.47 4.82
10/9/2007 5.3 5.53 4.97
2/5/2008 5.41 5.52 4.95 4.83 6.07 5.76
5/6/2008 5.65 5.9 5.09 5.5 6.07 6.63
9/9/2008 5.38 5.55 5.06 5 5.94 6.1
12/3/2008 5.14 5.53 4.83 5.47 5.89 5.98
3/5/2009 5.62 5.53 5.05 5.09 5.13 6.13 5.38 4.94 5.04 5.37
7/7/2009 5.4 5.72 4.94 4.9 5.92 6.1 5.38 4.94 5.01 5.37
11/3/2009 5.32 5.64 4.94 4.84 5.6 6.03 5.24 dry 4.88 5.5
12/2/2009 5.12 5.29 4.68 4.7 5.57 5.73 5.15 4.76 4.77 4.9
3/3/2010 5 5.6 5.07 4.74 5.42 5.94 5.3 4.75 4.88 5.04
6/3/2010 5.32 4.91 4.89 5.1
8/4/2010 5.34 4.82 4.84 5.07
12/7/2010 5.77 4.72 4.95 4.76
3/2/2011 4.96 5.49 4.77 4.91 5.39 5.93 5.66 4.87 4.87 5.01

Date
pH (standard units)



MW 1 MW 2 MW 3 MW 4 MW 5 MW 6 MW 7 MW 8 MW 9 MW 10
10/9/2007 1.7 4.8 1
2/5/2008 2.2 5.3 1 4.7 61.38 28.4
5/6/2008 2.1 4.9 0.1 4.93 101.4 12.03
9/9/2008 5.19 115.42 17.53
12/3/2008 4.33 83.78 17.75
3/5/2009 5.9 6.6 3.3 2.2 4.6 4.8 17 11.2 14.2 10.5
7/7/2009 2.9 2.7 2.7 5.8 19.9 3.5 10.2
11/3/2009 1.4 3.6 2.6 6.5 dry 5.2 9.9
12/2/2009 1.3 2.1 3.3 3.1 2.8 2.6 6.2
3/3/2010 2.7 9.7 1 1.5 2.7 5.7 4.4 1.4 2.5 11.3
6/3/2010 1.8 4 3.3 6.3 4.3 2.1 9.9
8/4/2010 3.8 5 3.4 10.9 2.8 7.3 13.3
12/7/2010 5.6 2.9 2.3 3.9 0.8 2 13.6
3/2/2011 4.2 11.3 1.3 1.7 3.3 4.1 1.7 3 3.3 4.1
6/2/2011 2.6 2.9 2.4 2.6 1.5 2.9 2.4

Date
Total Organic Carbon (mg/L)



MW 1 MW 2 MW 3 MW 4 MW 5 MW 6 MW 7 MW 8 MW 9 MW 10
7/9/1996 0.04 0.22 0.16 0.226 0.22 0.47
10/7/1996 0.01 0.19 0.18 0.6 0.28 0.37
3/31/1997 0.04 0.32 0.19 0.13 0.37 0.23
4/14/1997 0.01 0.04 0.16 0.11 0.29 0.24
7/8/1997 0.03 0.17 0.15 0.16 0.35 0.19

10/13/1997 0.06 0.24 0.21 0.18 0.28 0.24
1/12/1998 0.02 0.14 0.11 0.09 0.23 0.2
4/13/1998 0.1 0.18 0.09 0.16 0.2 0.19
7/14/1998 0.08 0.18 0.06 0.18 0.18 0.14

10/12/1998 0.06 0.17 0.08 0.12 0.19 0.16
2/18/1999 0.05 0.51 0.26 0.19 0.09 0.9
5/4/1999 0.24 0.25 0.21 0.17 0.07 1.04
8/2/1999 0.12 0.12 0.22 0.23 0.23 0.55
11/1/1999 0.18 0.39 0.18 0.13 0.06 0.3
2/9/2000 0.19 0.17 0.15 0.05 0.04 1.21
5/10/2000 0.07 0.16 0.07 0.06 0.04 0.48
8/1/2000 0.08 0.45 0.09 0.14 0.13 0.04
11/3/2000 0.09 0.28 0.9 0.36 0.09 0.76
2/1/2001 3.75 5.51 1.9 0.65 0.48 11.92
5/3/2001 2.28 6.98 0.58 0.38 0.34 18.12
8/2/2001 0.98 2.98 0.5 0.52 0.15 1.41
11/2/2001 3.84 2.19 0.05 0.71 0.05 0.87
2/4/2002 0.28 1.28 0.3 0.63 0.35 13.02
5/6/2002 4.68 9.94 6.27 0.85 0.35 9.82
8/5/2002 4.48 6.6 9.2 1.49 0.67 2.45
11/4/2002 2.3 14.55 3.34 2.57 0.29 2.55
2/5/2003 2.75 22.72 14.72 1.18 0.65 10.93
5/6/2003 1.44 35.81 1.38 0.97 0.14 9.05
8/6/2003 5.72 19.98 0.92 0.75 0.75 1.57
2/5/2004 1.79 15.75 1.02 0.52 0.01 6.49
5/4/2004 2.32 4.45 1.13 0.32 4.84 3.94
9/9/2004 2.23 14.23 0.96 0.18 1.48 1.21
12/2/2004 3.59 4.68 1.4 0.19 0.07 2.49
2/9/2005 1.05 1.73 0.63 0.08 0.13 7.58
10/9/2007 0.23 0.39 0.27
2/5/2008 0.26 2.26 2.6 0.2 0.13 5..16
5/6/2008 0.19 2.67 0.88 0.14 0.11 5.81
3/5/2009 2.6 2.92 88 0.13 0.6 8.09 16.11 9.4 16.83 0.35
12/2/2009 0.78 2.87 1.5 0.33 0.29 2.23 0.5
3/3/2010 0.14 0.44 0.21 0.07 0.1 1.23 0.25 0.31 0.21 0.11
3/2/2011 0.1 0.62 1.94 0.1 0.1 4.24 0.14 1.49 1.49 0.1

Date
Total Phosphorus (mg/L)



MW 1 MW 2 MW 3 MW 4 MW 5 MW 6 MW 7 MW 8 MW 9 MW 10
2/18/1999 6.92 48.85 2.43 5.22 146.22 5.38
5/4/1999 9.01 52.11 6.89 5.16 193.78 15.26
8/2/1999 8.42 8.42 6.5 6.72 14.42 14.42
11/1/1999 11.98 55.18 6.31 5.99 187.68 25.46
2/9/2000 10.34 47.93 6.62 4.55 156.98 14.15
5/10/2000 12.25 56.39 11.5 9.48 160.55 14.26
8/1/2000 10.76 52.74 5.95 4.59 157.16 19.46
11/3/2000 9.41 56.91 6.5 4.88 164.34 13.45
2/1/2001 29.05 70.31 31.55 30.3 150.32 31.55
5/3/2001 10.78 50.27 8.56 5.23 156.02 8.36
8/2/2001 14.09 58.39 6.54 4.92 146.34 12.88
11/2/2001 15.74 63.7 8.64 6.08 107.63 13.18
2/4/2002 15.29 56.77 8.54 5.06 60.86 1.2
5/6/2002 18.77 55.74 7.51 5.08 50.68 7.61
8/5/2002 19.06 62.74 3.99 0.22 55.96 7.76
11/4/2002 13.43 32.62 7.8 4.73 55.65 11
2/5/2003 10.69 57.81 14.03 7.53 21.44 16.05
5/6/2003 14.61 60.22 6.76 6.27 139.12 14.61
8/6/2003 14.86 11.71 7.02 3.56 172.12 17.37
2/5/2004 18.72 75.08 8.65 5.68 184.95 22.44
5/4/2004 22.1 67.6 28.1 11.3 133.5 29.3
9/9/2004 19.61 84.24 5.9 6.25 15.46 13.4
12/2/2004 15.28 68.57 10.6 12.93 9.79 16.73
2/9/2005 16.86 24.52 6.67 4.03 25.38 7.58
8/7/2007 35.3 105.72 8.45
10/9/2007 41.02 83.93 6.73
2/5/2008 60.25 87.19 7.51 4.7 61.38 28.4
5/6/2008 63.75 85.92 7.71 4.93 101.4 12.03
9/9/2008 57.45 77.6 8.32 5.19 115.42 17.53
12/3/2008 62.34 79.04 9.33 4.33 83.78 17.75
3/5/2009 57.57 74.02 13.16 4.87 52.57 6.3 52.93 12.84 17.54 12.3
7/7/2009 63.07 89.2 8.88 5.53 110.3 13.09 52.31 6.85 9.11 9.5
11/3/2009 53.29 105.3 9.54 4.95 56.79 13.73 57.48 dry 14.58 10.75
12/2/2009 41.92 36.36 7.05 4.32 56.74 20.91 45.37 6.44 2.76 10.12
3/3/2010 63.12 82.66 18.97 5.04 83.49 20.3 65.24 5.71 6.45 9.14
6/3/2010 44.53 90.15 6.94 5.06 88.63 14.59 73.3 4.96 7.39 7.5
8/4/2010 32.57 82.52 9.93 5.03 45.29 19.24 22707 4.53 10.24 6.83
12/7/2010 34.42 97.97 11.23 5.55 86.73 8.35 92.52 4.63 6.85 11.14
3/2/2011 54.62 104 12.3 4.58 95.33 11.54 95.61 4.94 4.89 8.41
6/2/2011 61.7 105.6 12.68 5.18 104 11.42 120 5.29 7.15 8.62

Date
Total Recoverable Sodium (mg/L)



MW 1 MW 2 MW 3 MW 4 MW 5 MW 6 MW 7 MW 8 MW 9 MW 10
10/9/2007 166 163 340
3/3/2010 278 240 66
3/2/2011 164 148 84

Date
Total Dissolved Solids (mg/L)



Facility Name:

Permit Number: Date: 11/14/2011 R-Sq. Slope

Parameter: Units: mg/L MW 1 0.5975 0.0076

MW 3

Trend Analysis
Note: Begin by completing this section.

Significant difference from 
Upgradient Well?

Data are normally distributed.  Use 
T-Test.
Data are NOT normally distributed.  

Rappahannock Westminster-Canterbury WWTF

Upgradient Well Designation 

Kolmorogov-Smirnov Goodness of 
Fit Test for Continuous Data - 5% 
Level of SignificanceVA0091511

YES

Groundwater Data and Analysis Summary for Chloride

Chloride

0.0016
Downgradient Well Designation

MW 3 0.0191

Downgradient Well Designation

MW 2

Data are NOT normally distributed.  
Use Non-Normal Test

Place an "X" above the monitoring 
well to see Comparison Test results

Downgradient Well Designation
Downgradient Well Designation

Upgradient Well Designation 

Downgradient Well Designation

YES
MW 1

MW 2

1 2/18/1999 10 9 47
2 5/4/1999 5 11 41
3 8/2/1999 9 9 37
4 11/1/1999 7 12 42
5 2/9/2000 11 11 40
6 5/10/2000 11 12 41
7 8/1/2000 7 12 44
8 11/3/2000 11 13 58

R-Sq. = 0.0882

Slope = 0.0014

well to see Comparison Test results
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Upgradient Well
Regression Trend

8 11/3/2000 11 13 58
9 2/1/2001 13 10 53

10 5/3/2001 12 10 58
11 8/2/2001 11 19 59
12 11/2/2001 11 17 19
13 2/4/2002 48 16 11
14 5/6/2002 15 23 85
15 8/5/2002 11 19 53
16 11/4/2002 11 17 56
17 2/5/2003 11 20 51
18 5/6/2003 9 18 51

Slope = 0.0076

R-Sq. = 0.5975
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19 8/6/2003 12 28 52
20 2/5/2004 12 19 66
21 5/4/2004 12 29 52
22 9/9/2004 16 32 67
23 12/2/2004 13 20 68
24 2/9/2005 12 22 6
25 8/7/2007 13 53 71
26 10/9/2007 15 53 62
27 2/5/2008 12 53 61
28 5/6/2008 12 57 7
29 9/9/2008 13 46 58

R-Sq. = 0.0191

Slope = 0.0016
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Regression Trend

Downgradient Well
Regression Trend29 9/9/2008 13 46 58

30 12/3/2008 16 39 49
31 3/5/2009 18 43 67
32 7/7/2009 11.4 39.9 61.3
33 11/3/2009 13.4 30.3 52.6
34 12/2/2009 11.5 34.9 55
35 3/3/2010 26.3 40.2 55.5
36 6/3/2010 13.9 25.3 54.5
37 8/4/2010 14.9 19.7 48.5
38 12/7/2010 16.6 22.9 27.3
39 3/2/2011 20.6 36.51 48.3
40 6/2/2011 20.2 54.5 57.6
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40 6/2/2011 20.2 54.5 57.6
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6.76 14.66 16.81
13.70 26.41 49.82

St.Dev. ?

Is the Mean greater than 
3X St.Dev. ? ?

NO NO NO

Mean ?

Note:  The comparison of the Mean to three times the Standard Deviation may help to determine if there is a statistically significant change in the trend 
of a data set.  If any of the cells above contain "NO", this may be an indication of a sudden increase or decrease in concentration of the parameter.  
This should only be used as a flag and not the basis for any final decisions regarding the acceptability of the data. 
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Facility Name:

Permit Number: Date: 11/14/2011 R-Sq. Slope

Parameter: Units: mg/L MW 4 0.0576 -0.0006

Groundwater Data and Analysis Summary for Chloride

Chloride

VA0091511

NO

Rappahannock Westminster-Canterbury WWTF

Upgradient Well Designation 

Kolmorogov-Smirnov Goodness of 
Fit Test for Continuous Data - 5% 
Level of Significance

Trend Analysis
Note: Begin by completing this section.

Significant difference from 
Upgradient Well?

Data are NOT normally distributed.  
Use Non-Normal Test
Data are NOT normally distributed.  MW 8 MW 5

MW 6
MW 6

MW 4
YES

YES

Place an "X" above the monitoring 
well to see Comparison Test results

Downgradient Well Designation
Downgradient Well Designation

Upgradient Well Designation 

Downgradient Well Designation
Downgradient Well Designation

MW 5

Data are NOT normally distributed.  
Use Non-Normal Test
Data are NOT normally distributed.  
Use Non-Normal Test

Downgradient Well Designation
MW 8 0.1994

0.2617

0.0063

-0.0080

1 3/5/2009 13 8 33 21
2 7/7/2009 8.7 7.7 42.9 17.9
3 11/3/2009 7.4 37.7 17.9
4 12/2/2009 8.2 8.8 33.6 23.4
5 3/3/2010 7.9 8.2 37.3 26.3
6 6/3/2010 7.5 7.9 40.4 21.6
7 8/4/2010 6.7 6.6 37.5 18.1
8 12/7/2010 5.9 6.9 35.6 12.2
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9 3/2/2011 6.1 7.6 39.4 14.9
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2.18 0.65 3.76 4.15
7.81 7.73 38.21 19.00

Note:  The comparison of the Mean to three times the Standard Deviation may help to determine if there is a statistically significant change in the trend 
of a data set.  If any of the cells above contain "NO", this may be an indication of a sudden increase or decrease in concentration of the parameter.  
This should only be used as a flag and not the basis for any final decisions regarding the acceptability of the data. 
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Facility Name:

Permit Number: Date: 11/14/2011 R-Sq. Slope

Parameter: Units: mg/L MW 7 0.0554 -0.0049

MW 8

Trend Analysis
Note: Begin by completing this section.

Significant difference from 
Upgradient Well?

Data are NOT normally distributed.  
Use Non-Normal Test
Data are normally distributed.  Use 

Rappahannock Westminster-Canterbury WWTF

Upgradient Well Designation 

Kolmorogov-Smirnov Goodness of 
Fit Test for Continuous Data - 5% 
Level of SignificanceVA0091511

YES

Groundwater Data and Analysis Summary for Chloride

Chloride

-0.0196

-0.0044

Downgradient Well Designation
MW 8 0.4965

0.7778

Downgradient Well Designation

MW 9

Data are normally distributed.  Use 
T-Test.
Data are NOT normally distributed.  
Use Non-Normal Test

Place an "X" above the monitoring 
well to see Comparison Test results

Downgradient Well Designation
Downgradient Well Designation

Upgradient Well Designation 

Downgradient Well Designation

NO

NO

MW 7
MW 9

MW 10
MW 10

1 3/5/2009 13 37 25 8
2 7/7/2009 8.7 33.8 10.8 5.9
3 11/3/2009 43.5 19.1 5.7
4 12/2/2009 8.2 25.8 6.1 5.5
5 3/3/2010 7.9 43.2 4.4 4.4
6 6/3/2010 7.5 34.9 5.1 4
7 8/4/2010 6.7 33.5 13.7 4.7
8 12/7/2010 5.9 30.2 4.4 4.3

R-Sq. = 0.7631

Slope = -0.0070

well to see Comparison Test results
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40
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2.18 5.48 7.38 1.32
7.81 34.91 9.70 5.00

St.Dev. ?

Is the Mean greater than 
3X St.Dev. ? ?

YES YES NO

Mean ?

Note:  The comparison of the Mean to three times the Standard Deviation may help to determine if there is a statistically significant change in the trend 
of a data set.  If any of the cells above contain "NO", this may be an indication of a sudden increase or decrease in concentration of the parameter.  
This should only be used as a flag and not the basis for any final decisions regarding the acceptability of the data. 
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This should only be used as a flag and not the basis for any final decisions regarding the acceptability of the data. 
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Facility Name:

Permit Number: Date: 1/27/2012 R-Sq. Slope

Parameter: Units: umohs/cm MW 1 0.4592 0.0412

Groundwater Data and Analysis Summary for Conductivity

Conductivity

VA0091511

NO

Rappahannock Westminster-Canterbury WWTF

Upgradient Well Designation 

Kolmorogov-Smirnov Goodness of 
Fit Test for Continuous Data - 5% 
Level of Significance

Trend Analysis
Note: Begin by completing this section.

Significant difference from 
Upgradient Well?

Data are normally distributed.  Use 
T-Test.
Data are NOT normally distributed.  MW 3 MW 2

MW 1
YES

Place an "X" above the monitoring 
well to see Comparison Test results

Downgradient Well Designation
Downgradient Well Designation

Upgradient Well Designation 

Downgradient Well Designation
Downgradient Well Designation

MW 2

Data are NOT normally distributed.  
Use Non-Normal TestDowngradient Well Designation

MW 3 0.3366 0.0360

1 2/18/1999 65 65 168
2 5/4/1999 62 62 250
3 8/2/1999 127 127 127
4 11/1/1999 75 75 212
5 2/9/2000 74 74 269
6 5/10/2000 104 104 323
7 8/1/2000 74 74 288
8 11/3/2000 80 80 301

Groundwater 
Monitoring 

Report Date

MW 3 (Upgradient 
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Regression Trend

8 11/3/2000 80 80 301
9 2/1/2001 120 120 307

10 5/3/2001 76 76 194
11 8/2/2001 129 129 296
12 11/2/2001 112 112 290
13 2/4/2002 49 49 280
14 5/6/2002 140 140 271
15 8/5/2002 139 139 304
16 11/4/2002 145 145 226
17 2/5/2003 125 125 269
18 5/6/2003 97 97 329
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Slope = 0.0412
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19 8/6/2003 130 130 266
20 2/5/2004 197 197 433
21 5/4/2004 187 187 345
22 9/9/2004 193 193 364
23 12/2/2004 83 83 392
24 2/9/2005 205 205 386
25 8/7/2007 238 238 530
26 10/9/2007 293 293 339
27 2/5/2008 334 334 418
28 5/6/2008 342 342 432
29 9/9/2008 382 382 363
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Slope = 0.0360
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Regression Trend

Downgradient Well
Regression Trend29 9/9/2008 382 382 363

30 13/2/08 352 352 389
31 3/5/2009 273 273 371
32 7/7/2009 295 295 356
33 11/3/2009 227 227 367
34 12/2/2009 227 227 392
35 3/3/2010 215 215 310
36 6/3/2010 223 223 453
37 8/4/2010 164 164 430
38 12/7/2010 170 170 407
39 3/2/2011 26 26 104
40 6/2/2011 284 284 447
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40 6/2/2011 284 284 447
39 40 40 40 0 0 0

93.76 93.76 91.39
170.83 170.83 324.95

Note:  The comparison of the Mean to three times the Standard Deviation may help to determine if there is a statistically significant change in the trend 
of a data set.  If any of the cells above contain "NO", this may be an indication of a sudden increase or decrease in concentration of the parameter.  
This should only be used as a flag and not the basis for any final decisions regarding the acceptability of the data. 
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This should only be used as a flag and not the basis for any final decisions regarding the acceptability of the data. 
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Facility Name:

Permit Number: Date: 1/27/2012 R-Sq. Slope

Parameter: Units: umohs/cm MW 4 0.2497 0.2471

MW 8

Trend Analysis
Note: Begin by completing this section.

Significant difference from 
Upgradient Well?

Data are NOT normally distributed.  
Use Non-Normal Test
Data are NOT normally distributed.  

Rappahannock Westminster-Canterbury WWTF

Upgradient Well Designation 

Kolmorogov-Smirnov Goodness of 
Fit Test for Continuous Data - 5% 
Level of SignificanceVA0091511

YES

Groundwater Data and Analysis Summary for Conductivity

Conductivity

0.0389

0.1604

Downgradient Well Designation
MW 8 0.0112

0.3769

Downgradient Well Designation

MW 5

Data are NOT normally distributed.  
Use Non-Normal Test
Data are NOT normally distributed.  
Use Non-Normal Test

Place an "X" above the monitoring 
well to see Comparison Test results

Downgradient Well Designation
Downgradient Well Designation

Upgradient Well Designation 

Downgradient Well Designation

YES

YES

MW 4
MW 5

MW 6
MW 6

1 3/5/2009 63 44 301 205
2 7/7/2009 35 37 466 193
3 11/3/2009 47 330 190
4 12/2/2009 53 47 310 202
5 3/3/2010 37 40 343 216
6 6/3/2010 48 62 498 320
7 8/4/2010 57 460 306
8 12/7/2010 40 80 415 183

R-Sq. = 0.0651

Slope = -0.0080

well to see Comparison Test results
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8 12/7/2010 40 80 415 183
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9.16 131.24 97.41 69.33
46.38 95.90 378.00 247.90

St.Dev. ?

Is the Mean greater than 
3X St.Dev. ? ?

YES NO YES

Mean ?

Note:  The comparison of the Mean to three times the Standard Deviation may help to determine if there is a statistically significant change in the trend 
of a data set.  If any of the cells above contain "NO", this may be an indication of a sudden increase or decrease in concentration of the parameter.  
This should only be used as a flag and not the basis for any final decisions regarding the acceptability of the data. 
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Facility Name:

Permit Number: Date: 1/27/2012 R-Sq. Slope

Parameter: Units: umohs/cm MW 7 0.6724 0.3158

Groundwater Data and Analysis Summary for Conductivity

Conductivity

VA0091511

YES

Rappahannock Westminster-Canterbury WWTF

Upgradient Well Designation 

Kolmorogov-Smirnov Goodness of 
Fit Test for Continuous Data - 5% 
Level of Significance

Trend Analysis
Note: Begin by completing this section.

Significant difference from 
Upgradient Well?

Data are NOT normally distributed.  
Use Non-Normal Test
Data are NOT normally distributed.  MW 8 MW 9

MW 10
MW 10

MW 7
YES

YES

Place an "X" above the monitoring 
well to see Comparison Test results

Downgradient Well Designation
Downgradient Well Designation

Upgradient Well Designation 

Downgradient Well Designation
Downgradient Well Designation

MW 9

Data are NOT normally distributed.  
Use Non-Normal Test
Data are NOT normally distributed.  
Use Non-Normal Test

Downgradient Well Designation
MW 8 0.0961

0.0132

-0.0239

0.0892

1 3/5/2009 63 244 96 98
2 7/7/2009 35 206 52 72
3 11/3/2009 253 88 102
4 12/2/2009 53 215 61 83
5 3/3/2010 37 234 44 51
6 6/3/2010 48 372 55 81
7 8/4/2010 473 102 730
8 12/7/2010 40 378 55 89
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8 12/7/2010 40 378 55 89
9 3/2/2011 49 372 56 67

10 6/2/2011 46 462 60 82
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9.16 102.21 20.43 205.91
46.38 320.90 66.90 145.50

Note:  The comparison of the Mean to three times the Standard Deviation may help to determine if there is a statistically significant change in the trend 
of a data set.  If any of the cells above contain "NO", this may be an indication of a sudden increase or decrease in concentration of the parameter.  
This should only be used as a flag and not the basis for any final decisions regarding the acceptability of the data. 
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This should only be used as a flag and not the basis for any final decisions regarding the acceptability of the data. 
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Facility Name:

Permit Number: Date: 11/14/2011 R-Sq. Slope

Parameter: Units: mg/L MW 1 0.2149 0.0001

Groundwater Data and Analysis Summary for Nitrate-Nitrogen

Nitrate-Nitrogen

VA0091511

NO

Rappahannock Westminster-Canterbury WWTF

Upgradient Well Designation 

Kolmorogov-Smirnov Goodness of 
Fit Test for Continuous Data - 5% 
Level of Significance

Trend Analysis
Note: Begin by completing this section.

Significant difference from 
Upgradient Well?

Data are NOT normally distributed.  
Use Non-Normal Test
Data are NOT normally distributed.  MW 3 MW 2

MW 1
NO

Place an "X" above the monitoring 
well to see Comparison Test results

Downgradient Well Designation
Downgradient Well Designation

Upgradient Well Designation 

Downgradient Well Designation
Downgradient Well Designation

MW 2

Data are NOT normally distributed.  
Use Non-Normal TestDowngradient Well Designation

MW 3 0.2781 -0.0001

1 2/18/1999 0.2 0.1 0.4
2 5/4/1999 0.1 0.1 0.4
3 8/2/1999 0.1 0.1 0.1
4 11/1/1999 0.8 0.5 0.6
5 2/9/2000 4.9 0.3 0.5
6 5/10/2000 0.1 0.2 0.8
7 8/1/2000 0.3 0.2 0.5
8 11/3/2000 0.1 0.5 1.4

Groundwater 
Monitoring 

Report Date

MW 3 (Upgradient 
Well)

MW 1 MW 2
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well to see Comparison Test results

R-Sq. = 0.0086

Slope = -0.0001
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Regression Trend

8 11/3/2000 0.1 0.5 1.4
9 2/1/2001 0.1 0.3 1.5

10 5/3/2001 0.1 0.6 0.8
11 8/2/2001 0.1 0.7 0.5
12 11/2/2001 0.1 0.4 0.5
13 2/4/2002 0.1 0.5 0.5
14 5/6/2002 0.3 0.5 0.1
15 8/5/2002 0.3 0.4 0.2
16 11/4/2002 0.3 0.4 0.3
17 2/5/2003 0.3 0.3 0.4
18 5/6/2003 0.1 0.6 0.4
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R-Sq. = 0.2149

Slope = 0.0001
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19 8/6/2003 0.1 0.5 0.7
20 2/5/2004 0.1 0.4 0.5
21 5/4/2004 0.1 0.5 0.2
22 9/9/2004 0.1 0.2 0.6
23 12/2/2004 0.1 0.3 0.1
24 2/9/2005 0.1 0.5 0.1
25 8/7/2007 0.2 1.3 0.1
26 10/9/2007 0.2 2.1 0.1
27 2/5/2008 0.1 1.3 0.1
28 5/6/2008 0.1 1 0.2
29 9/9/2008 0.2 0.7 0.1
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Slope = -0.0001
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Downgradient Well
Regression Trend29 9/9/2008 0.2 0.7 0.1

30 12/3/2008 0.2 0.3 0.1
31 3/5/2009 0.4 0.6 0.1
32 7/7/2009 2.7 1.2 0.1
33 11/3/2009 0.1723 0.2737 0.1
34 12/2/2009 0.1 0.5 0.1
35 3/3/2010 0.1 0.4 0.1
36 6/3/2010 0.1 0.4 0.2
37 8/4/2010 0.2 0.2 0.3
38 12/7/2010 0.2 0.6 0.2
39 3/2/2011 0.3 1.4 0.4
40 6/2/2011 0.3 0.9 0.4
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1
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Regression Trend

40 6/2/2011 0.3 0.9 0.4
40 40 40 40 0 0 0

0.85 0.41 0.33
0.36 0.56 0.37

Note:  The comparison of the Mean to three times the Standard Deviation may help to determine if there is a statistically significant change in the trend 
of a data set.  If any of the cells above contain "NO", this may be an indication of a sudden increase or decrease in concentration of the parameter.  
This should only be used as a flag and not the basis for any final decisions regarding the acceptability of the data. 
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This should only be used as a flag and not the basis for any final decisions regarding the acceptability of the data. 
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Facility Name:

Permit Number: Date: 11/14/2011 R-Sq. Slope

Parameter: Units: mg/L MW 4 0.0324 0.0001

MW 8

Trend Analysis
Note: Begin by completing this section.

Significant difference from 
Upgradient Well?

Data are normally distributed.  Use 
T-Test.
Data are NOT normally distributed.  

Rappahannock Westminster-Canterbury WWTF

Upgradient Well Designation 

Kolmorogov-Smirnov Goodness of 
Fit Test for Continuous Data - 5% 
Level of SignificanceVA0091511

NO

Groundwater Data and Analysis Summary for Nitrate-Nitrogen

Nitrate-Nitrogen

-0.0002

0.0000

Downgradient Well Designation
MW 8 0.3407

0.0050

Downgradient Well Designation

MW 5

Data are NOT normally distributed.  
Use Non-Normal Test
Data are normally distributed.  Use 
T-Test.

Place an "X" above the monitoring 
well to see Comparison Test results

Downgradient Well Designation
Downgradient Well Designation

Upgradient Well Designation 

Downgradient Well Designation

NO

NO

MW 4
MW 5

MW 6
MW 6

1 3/5/2009 0.7 0.1 0.3 0.1
2 7/7/2009 0.7 0.2 0.2 0.1
3 11/3/2009 0.1 0.1 0.1
4 12/2/2009 0.6 0.2 0.1 0.1
5 3/3/2010 0.2 0.4 0.01 0.01
6 6/3/2010 0.2 0.7 0.1 0.1
7 8/4/2010 0.1 0.6 0.1 0.1
8 12/7/2010 0.3 0.1 0.1 0.1

R-Sq. = 0.1302

Slope = -0.0003

well to see Comparison Test results
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R-Sq. = 0.0050

Slope = 0.0000
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Regression Trend

1

Downgradient Well
Regression Trend

40
10 9 10 10 10 0 0

0.23 0.22 0.08 0.03
0.43 0.28 0.12 0.09

St.Dev. ?

Is the Mean greater than 
3X St.Dev. ? ?

NO NO NO

Mean ?

Note:  The comparison of the Mean to three times the Standard Deviation may help to determine if there is a statistically significant change in the trend 
of a data set.  If any of the cells above contain "NO", this may be an indication of a sudden increase or decrease in concentration of the parameter.  
This should only be used as a flag and not the basis for any final decisions regarding the acceptability of the data. 
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This should only be used as a flag and not the basis for any final decisions regarding the acceptability of the data. 
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Facility Name:

Permit Number: Date: 11/14/2011 R-Sq. Slope

Parameter: Units: mg/L MW 7 0.1442 -0.0002

Groundwater Data and Analysis Summary for Nitrate-Nitrogen

Nitrate-Nitrogen

VA0091511

NO

Rappahannock Westminster-Canterbury WWTF

Upgradient Well Designation 

Kolmorogov-Smirnov Goodness of 
Fit Test for Continuous Data - 5% 
Level of Significance

Trend Analysis
Note: Begin by completing this section.

Significant difference from 
Upgradient Well?

Data are normally distributed.  Use 
T-Test.
Data are normally distributed.  Use MW 8 MW 9

MW 10
MW 10

MW 7
YES

YES

Place an "X" above the monitoring 
well to see Comparison Test results

Downgradient Well Designation
Downgradient Well Designation

Upgradient Well Designation 

Downgradient Well Designation
Downgradient Well Designation

MW 9

Data are normally distributed.  Use 
T-Test.
Data are NOT normally distributed.  
Use Non-Normal Test

Downgradient Well Designation
MW 8 0.3426

0.0789

0.0013

-0.0019

1 3/5/2009 0.7 0.2 0.5 0.1
2 7/7/2009 0.7 0.2 1.1 0.8
3 11/3/2009 0.1 0.6 5.7
4 12/2/2009 0.6 0.4 1.9 0.1
5 3/3/2010 0.2 0.1 1.7 0.1
6 6/3/2010 0.2 0.01 1.7 0.1
7 8/4/2010 0.1 0.01 0.5 0.01
8 12/7/2010 0.3 0.2 1.8 0.1

Groundwater 
Monitoring 

Report Date

MW 8 (Upgradient 
Well)

MW 7 MW 9

M
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MW 10

well to see Comparison Test results

R-Sq. = 0.1302

Slope = -0.0003
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Upgradient Well
Regression Trend

8 12/7/2010 0.3 0.2 1.8 0.1
9 3/2/2011 0.5 0.1 1.8 0.1

10 6/2/2011 0.6 0.1 1.9 0.1
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R-Sq. = 0.1442

Slope = -0.0002
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Regression Trend
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R-Sq. = 0.3426

Slope = 0.0013

R-Sq. = 0.0789
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Regression Trend
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Regression Trend29
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0

R-Sq. = 0.0789

Slope = -0.0019
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Regression Trend

1

Downgradient Well
Regression Trend

40
10 9 10 10 10 0 0

0.23 0.11 0.61 1.76
0.43 0.14 1.35 0.72

Note:  The comparison of the Mean to three times the Standard Deviation may help to determine if there is a statistically significant change in the trend 
of a data set.  If any of the cells above contain "NO", this may be an indication of a sudden increase or decrease in concentration of the parameter.  
This should only be used as a flag and not the basis for any final decisions regarding the acceptability of the data. 

NOIs the Mean greater than 
3X St.Dev. ? ?

NO NO NO

Mean ?
St.Dev. ?
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This should only be used as a flag and not the basis for any final decisions regarding the acceptability of the data. 
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Facility Name:

Permit Number: Date: 11/14/2011 R-Sq. Slope

Parameter: Units: su MW 1 0.1244 -0.0001

MW 3

Trend Analysis
Note: Begin by completing this section.

Significant difference from 
Upgradient Well?

Data are NOT normally distributed.  
Use Non-Normal Test
Data are NOT normally distributed.  

Rappahannock Westminster-Canterbury WWTF

Upgradient Well Designation 

Kolmorogov-Smirnov Goodness of 
Fit Test for Continuous Data - 5% 
Level of SignificanceVA0091511

NO

Groundwater Data and Analysis Summary for pH

pH

0.0000
Downgradient Well Designation

MW 3 0.0033

Downgradient Well Designation

MW 2

Data are NOT normally distributed.  
Use Non-Normal Test

Place an "X" above the monitoring 
well to see Comparison Test results

Downgradient Well Designation
Downgradient Well Designation

Upgradient Well Designation 

Downgradient Well Designation

NO
MW 1

MW 2

1 1/12/1998 5.2 6.1 5.5
2 4/13/1998 5.1 5.4 5
3 7/14/1998 5.1 6.1 5.1
4 10/12/1998 5.1 5.9 5.6
5 2/18/1999 7 6.1 6.9
6 5/4/1999 5.3 5.2 5.4
7 8/2/1999 5.2 6.4 6.4
8 11/1/1999 5.1 4.9 4.9

R-Sq. = 0.1195

Slope = -0.0001

well to see Comparison Test results

MW 3 (Upgradient 
Well)

MW 1 MW 2
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Groundwater 
Monitoring 

Report Date
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TIME==>

Upgradient Well
Regression Trend

8 11/1/1999 5.1 4.9 4.9
9 2/9/2000 4.9 5.6 5.1

10 5/10/2000 5.8 6.3 6.1
11 8/1/2000 4.5 4.8 4.9
12 11/3/2000 5.2 5.8 5.4
13 2/1/2001 5 5 5.5
14 5/3/2001 6 5.5 5
15 8/2/2001 5.5 6.3 5.4
16 11/2/2001 5.9 6 6.4
17 2/4/2002 5.8 5.8 4.9
18 5/6/2002 6.1 6.3 5.2

Slope = -0.0001

R-Sq. = 0.1244

M
W

 1

Downgradient Well
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C
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c.

TIME==>

Downgradient Well
Regression Trend

19 8/5/2002 5 5.5 5.5
20 11/4/2002 6.5 6 6
21 2/5/2003 5 5.8 5
22 5/6/2003 4 4.8 4.5
23 8/6/2003 5.2 5.8 5.4
24 2/5/2004 5.4 6.6 5.8
25 5/4/2004 4.8 5.6 5.4
26 9/9/2004 5.8 6.7 5.6
27 12/2/2004 4.8 5.9 5.2
28 2/9/2005 5.14 6.34 5.81
29 8/7/2007 4.82 5.06 5.47

R-Sq. = 0.0033

Slope = 0.0000
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Downgradient Well
Regression Trend

Downgradient Well
Regression Trend29 8/7/2007 4.82 5.06 5.47

30 10/9/2007 4.97 5.3 5.53
31 2/5/2008 4.95 5.41 5.52
32 5/6/2008 5.09 5.65 5.9
33 9/9/2008 5.06 5.38 5.55
34 12/3/2008 4.83 5.14 5.53
35 3/5/2009 5.05 5.62 5.53
36 7/7/2009 4.94 5.4 5.72
37 11/3/2009 4.94 5.32 5.64
38 12/2/2009 4.68 5.12 5.29
39 3/3/2010 5.07 5 5.6
40 3/2/2011 4.77 4.96 5.49
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Regression Trend

1

Downgradient Well
Regression Trend

40 3/2/2011 4.77 4.96 5.49
40 40 40 40 0 0 0

0.55 0.51 0.45
5.22 5.65 5.49

St.Dev. ?

Is the Mean greater than 
3X St.Dev. ? ?

YES YES YES

Mean ?

Note:  The comparison of the Mean to three times the Standard Deviation may help to determine if there is a statistically significant change in the trend 
of a data set.  If any of the cells above contain "NO", this may be an indication of a sudden increase or decrease in concentration of the parameter.  
This should only be used as a flag and not the basis for any final decisions regarding the acceptability of the data. 
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This should only be used as a flag and not the basis for any final decisions regarding the acceptability of the data. 
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Facility Name:

Permit Number: Date: 11/14/2011 R-Sq. Slope

Parameter: Units: su MW 4 0.1052 -0.0002

Groundwater Data and Analysis Summary for pH

pH

VA0091511

YES-Lower Range

Rappahannock Westminster-Canterbury WWTF

Upgradient Well Designation 

Kolmorogov-Smirnov Goodness of 
Fit Test for Continuous Data - 5% 
Level of Significance

Trend Analysis
Note: Begin by completing this section.

Significant difference from 
Upgradient Well?

Data are NOT normally distributed.  
Use Non-Normal Test
Data are NOT normally distributed.  MW 8 MW 5

MW 6
MW 6

MW 4
YES-Upper Range

YES-Upper Range

Place an "X" above the monitoring 
well to see Comparison Test results

Downgradient Well Designation
Downgradient Well Designation

Upgradient Well Designation 

Downgradient Well Designation
Downgradient Well Designation

MW 5

Data are NOT normally distributed.  
Use Non-Normal Test
Data are NOT normally distributed.  
Use Non-Normal Test

Downgradient Well Designation
MW 8 0.0046

0.2253

-0.0001

-0.0003

1 3/5/2009 4.94 5.09 5.13 6.13
2 7/7/2009 4.94 4.9 5.92 6.1
3 11/3/2009 4.84 5.6 6.03
4 12/2/2009 4.76 4.7 5.57 5.73
5 3/3/2010 4.75 4.74 5.42 5.94
6 6/3/2010 4.91
7 8/4/2010 4.82
8 12/7/2010 4.72

Groundwater 
Monitoring 

Report Date

MW 8 (Upgradient 
Well)

MW 4 MW 5

M
W
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g
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n
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W
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l)

MW 6

well to see Comparison Test results

R-Sq. = 0.2156

Slope = -0.0002
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Upgradient Well
Regression Trend

8 12/7/2010 4.72
9 3/2/2011 4.87 4.91 5.39 5.93
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R-Sq. = 0.1052

Slope = -0.0002
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Downgradient Well
Regression Trend
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R-Sq. = 0.0046

Slope = -0.0001

R-Sq. = 0.2253
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Downgradient Well
Regression Trend

Downgradient Well
Regression Trend29
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R-Sq. = 0.2253

Slope = -0.0003
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Regression Trend

1

Downgradient Well
Regression Trend

40
9 8 6 6 6 0 0

0.09 0.14 0.26 0.15
4.84 4.86 5.51 5.98

Note:  The comparison of the Mean to three times the Standard Deviation may help to determine if there is a statistically significant change in the trend 
of a data set.  If any of the cells above contain "NO", this may be an indication of a sudden increase or decrease in concentration of the parameter.  
This should only be used as a flag and not the basis for any final decisions regarding the acceptability of the data. 

YESIs the Mean greater than 
3X St.Dev. ? ?

YES YES YES

Mean ?
St.Dev. ?
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This should only be used as a flag and not the basis for any final decisions regarding the acceptability of the data. 
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Facility Name:

Permit Number: Date: 11/14/2011 R-Sq. Slope

Parameter: Units: su MW 7 0.3916 0.0005

MW 8

Trend Analysis
Note: Begin by completing this section.

Significant difference from 
Upgradient Well?

Data are NOT normally distributed.  
Use Non-Normal Test
Data are NOT normally distributed.  

Rappahannock Westminster-Canterbury WWTF

Upgradient Well Designation 

Kolmorogov-Smirnov Goodness of 
Fit Test for Continuous Data - 5% 
Level of SignificanceVA0091511

YES-Upper Range

Groundwater Data and Analysis Summary for pH

pH

-0.0002

-0.0007

Downgradient Well Designation
MW 8 0.1930

0.5015

Downgradient Well Designation

MW 9

Data are NOT normally distributed.  
Use Non-Normal Test
Data are NOT normally distributed.  
Use Non-Normal Test

Place an "X" above the monitoring 
well to see Comparison Test results

Downgradient Well Designation
Downgradient Well Designation

Upgradient Well Designation 

Downgradient Well Designation

YES-Upper Range

YES-Upper Range

MW 7
MW 9

MW 10
MW 10

1 3/5/2009 4.94 5.38 5.04 5.37
2 7/7/2009 4.94 5.38 5.01 5.37
3 11/3/2009 5.24 4.88 5.5
4 12/2/2009 4.76 5.15 4.77 4.9
5 3/3/2010 4.75 5.3 4.88 5.04
6 6/3/2010 4.91 5.32 4.89 5.1
7 8/4/2010 4.82 5.34 4.84 5.07
8 12/7/2010 4.72 5.77 4.95 4.76

R-Sq. = 0.2156

Slope = -0.0002

well to see Comparison Test results

MW 8 (Upgradient 
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MW 7 MW 9
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Report Date
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Upgradient Well
Regression Trend

8 12/7/2010 4.72 5.77 4.95 4.76
9 3/2/2011 4.87 5.66 4.87 5.01
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Slope = 0.0005

R-Sq. = 0.3916
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Downgradient Well
Regression Trend
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R-Sq. = 0.1930

Slope = -0.0002
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Regression Trend
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Regression Trend29
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R-Sq. = 0.5015

Slope = -0.0007
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Regression Trend

1

Downgradient Well
Regression Trend

40
9 8 9 9 9 0 0

0.09 0.20 0.08 0.24
4.84 5.39 4.90 5.12

St.Dev. ?

Is the Mean greater than 
3X St.Dev. ? ?

YES YES YES

Mean ?

Note:  The comparison of the Mean to three times the Standard Deviation may help to determine if there is a statistically significant change in the trend 
of a data set.  If any of the cells above contain "NO", this may be an indication of a sudden increase or decrease in concentration of the parameter.  
This should only be used as a flag and not the basis for any final decisions regarding the acceptability of the data. 
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This should only be used as a flag and not the basis for any final decisions regarding the acceptability of the data. 
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Facility Name:

Permit Number: Date: 11/14/2011 R-Sq. Slope

Parameter: Units: mg/L MW 1 0.2731 0.0017

Groundwater Data and Analysis Summary for Total Organic 
Carbon

Total Organic Carbon

VA0091511

YES

Rappahannock Westminster-Canterbury WWTF

Upgradient Well Designation 

Kolmorogov-Smirnov Goodness of 
Fit Test for Continuous Data - 5% 
Level of Significance

Trend Analysis
Note: Begin by completing this section.

Significant difference from 
Upgradient Well?

Data are normally distributed.  Use 
T-Test.
Data are normally distributed.  Use MW 3 MW 2

MW 1
YES

Place an "X" above the monitoring 
well to see Comparison Test results

Downgradient Well Designation
Downgradient Well Designation

Upgradient Well Designation 

Downgradient Well Designation
Downgradient Well Designation

MW 2

Data are normally distributed.  Use 
T-Test.Downgradient Well Designation

MW 3 0.9669 0.0056

1 10/9/2007 1 1.7 4.8
2 2/5/2008 1 2.2 5.3
3 5/6/2008 0.1 2.1 4.9
4 3/5/2009 3.3 5.9 6.6
5 3/3/2010 1 2.7 9.7
6 3/2/2011 1.3 4.2 11.3
7
8

Groundwater 
Monitoring 

Report Date

MW 3 (Upgradient 
Well)

MW 1 MW 2

M
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well to see Comparison Test results

R-Sq. = 0.0413

Slope = 0.0004
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Regression Trend
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R-Sq. = 0.2731

Slope = 0.0017
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Slope = 0.0056
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Downgradient Well
Regression Trend

Downgradient Well
Regression Trend29
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Regression Trend

1

Downgradient Well
Regression Trend

40
6 6 6 6 0 0 0

1.07 1.61 2.76
1.28 3.13 7.10

Note:  The comparison of the Mean to three times the Standard Deviation may help to determine if there is a statistically significant change in the trend 
of a data set.  If any of the cells above contain "NO", this may be an indication of a sudden increase or decrease in concentration of the parameter.  
This should only be used as a flag and not the basis for any final decisions regarding the acceptability of the data. 

Is the Mean greater than 
3X St.Dev. ? ?

NO NO NO

Mean ?
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This should only be used as a flag and not the basis for any final decisions regarding the acceptability of the data. 
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Facility Name:

Permit Number: Date: 11/14/2011 R-Sq. Slope

Parameter: Units: mg/L MW 4 0.1005 0.0016

MW 8

Trend Analysis
Note: Begin by completing this section.

Significant difference from 
Upgradient Well?

Data are normally distributed.  Use 
T-Test.
Data are NOT normally distributed.  

Rappahannock Westminster-Canterbury WWTF

Upgradient Well Designation 

Kolmorogov-Smirnov Goodness of 
Fit Test for Continuous Data - 5% 
Level of SignificanceVA0091511

NO

Groundwater Data and Analysis Summary for Total Organic 
Carbon

Total Organic Carbon

-0.0004

-0.0012

Downgradient Well Designation
MW 8 0.0147

0.0879

Downgradient Well Designation

MW 5

Data are NOT normally distributed.  
Use Non-Normal Test
Data are normally distributed.  Use 
T-Test.

Place an "X" above the monitoring 
well to see Comparison Test results

Downgradient Well Designation
Downgradient Well Designation

Upgradient Well Designation 

Downgradient Well Designation

NO

NO

MW 4
MW 5

MW 6
MW 6

1 3/5/2009 11.2 2.2 4.6 4.8
2 7/7/2009 19.9 2.9 2.7 2.7
3 11/3/2009 1.4 3.6 2.6
4 12/2/2009 2.8 1.3 2.1 3.3
5 3/3/2010 1.4 1.5 2.7 5.7
6 6/3/2010 4.3 1.8 4 3.3
7 8/4/2010 2.8 3.8 5 3.4
8 12/7/2010 0.8 5.6 2.9 2.3

R-Sq. = 0.4955

Slope = -0.0162

well to see Comparison Test results

MW 8 (Upgradient 
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MW 4 MW 5
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Upgradient Well
Regression Trend

8 12/7/2010 0.8 5.6 2.9 2.3
9 3/2/2011 3 1.7 3.3 4.1

10 6/2/2011 1.5 2.6 2.9 2.4
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Slope = 0.0016

R-Sq. = 0.1005
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Regression Trend
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R-Sq. = 0.0147

Slope = -0.0004
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Regression Trend
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Regression Trend29
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R-Sq. = 0.0879

Slope = -0.0012
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Regression Trend

1

Downgradient Well
Regression Trend

40
10 9 10 10 10 0 0

6.29 1.35 0.92 1.11
5.30 2.48 3.38 3.46

St.Dev. ?

Is the Mean greater than 
3X St.Dev. ? ?

NO NO YES

Mean ?

Note:  The comparison of the Mean to three times the Standard Deviation may help to determine if there is a statistically significant change in the trend 
of a data set.  If any of the cells above contain "NO", this may be an indication of a sudden increase or decrease in concentration of the parameter.  
This should only be used as a flag and not the basis for any final decisions regarding the acceptability of the data. 
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This should only be used as a flag and not the basis for any final decisions regarding the acceptability of the data. 
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Facility Name:

Permit Number: Date: 11/14/2011 R-Sq. Slope

Parameter: Units: mg/L MW 7 0.3808 -0.0107

Groundwater Data and Analysis Summary for Total Organic 
Carbon

Total Organic Carbon

VA0091511

NO

Rappahannock Westminster-Canterbury WWTF

Upgradient Well Designation 

Kolmorogov-Smirnov Goodness of 
Fit Test for Continuous Data - 5% 
Level of Significance

Trend Analysis
Note: Begin by completing this section.

Significant difference from 
Upgradient Well?

Data are NOT normally distributed.  
Use Non-Normal Test
Data are NOT normally distributed.  MW 8 MW 9

MW 10
MW 10

MW 7
NO

NO

Place an "X" above the monitoring 
well to see Comparison Test results

Downgradient Well Designation
Downgradient Well Designation

Upgradient Well Designation 

Downgradient Well Designation
Downgradient Well Designation

MW 9

Data are NOT normally distributed.  
Use Non-Normal Test
Data are normally distributed.  Use 
T-Test.

Downgradient Well Designation
MW 8 0.3078

0.1562

-0.0078

-0.0056

1 3/5/2009 11.2 17 14.2 10.5
2 7/7/2009 19.9 5.8 3.8 10.2
3 11/3/2009 6.5 5.2 9.9
4 12/2/2009 2.8 3.1 2.6 6.2
5 3/3/2010 1.4 4.4 2.5 11.3
6 6/3/2010 4.3 6.3 2.1 9.9
7 8/4/2010 2.8 10.9 7.3 13.3
8 12/7/2010 0.8 3.9 2 13.6
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8 12/7/2010 0.8 3.9 2 13.6
9 3/2/2011 3 1.7 3.3 4.1

10 6/2/2011 1.5 2.6 2.9 2.4
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40
10 9 10 10 10 0 0

6.29 4.60 3.75 3.73
5.30 6.22 4.59 9.14

Note:  The comparison of the Mean to three times the Standard Deviation may help to determine if there is a statistically significant change in the trend 
of a data set.  If any of the cells above contain "NO", this may be an indication of a sudden increase or decrease in concentration of the parameter.  
This should only be used as a flag and not the basis for any final decisions regarding the acceptability of the data. 

NOIs the Mean greater than 
3X St.Dev. ? ?
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This should only be used as a flag and not the basis for any final decisions regarding the acceptability of the data. 
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Facility Name:

Permit Number: Date: 11/14/2011 R-Sq. Slope

Parameter: Units: mg/L MW 1 0.0696 0.0003

MW 3

Trend Analysis
Note: Begin by completing this section.

Significant difference from 
Upgradient Well?

Data are NOT normally distributed.  
Use Non-Normal Test
Data are NOT normally distributed.  

Rappahannock Westminster-Canterbury WWTF

Upgradient Well Designation 

Kolmorogov-Smirnov Goodness of 
Fit Test for Continuous Data - 5% 
Level of SignificanceVA0091511

NO

Groundwater Data and Analysis Summary for Total 
Phosphorus

Total Phosphorus

0.0012
Downgradient Well Designation

MW 3 0.0506

Downgradient Well Designation

MW 2

Data are NOT normally distributed.  
Use Non-Normal Test

Place an "X" above the monitoring 
well to see Comparison Test results

Downgradient Well Designation
Downgradient Well Designation

Upgradient Well Designation 

Downgradient Well Designation

YES
MW 1

MW 2

1 7/9/1996 0.16 0.04 0.22
2 10/7/1996 0.18 0.01 0.19
3 3/31/1997 0.19 0.04 0.32
4 4/14/1997 0.16 0.01 0.04
5 7/8/1997 0.15 0.03 0.17
6 10/13/1997 0.21 0.06 0.24
7 1/12/1998 0.11 0.02 0.14
8 4/13/1998 0.09 0.1 0.18

R-Sq. = 0.0429

Slope = 0.0004

well to see Comparison Test results

MW 3 (Upgradient 
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MW 1 MW 2
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Upgradient Well
Regression Trend

8 4/13/1998 0.09 0.1 0.18
9 7/14/1998 0.06 0.08 0.18

10 10/12/1998 0.08 0.06 0.17
11 2/18/1999 0.26 0.05 0.51
12 5/4/1999 0.21 0.24 0.25
13 8/2/1999 0.22 0.12 0.12
14 11/1/1999 0.18 0.18 0.39
15 2/9/2000 0.15 0.19 0.17
16 5/10/2000 0.07 0.07 0.16
17 8/1/2000 0.09 0.08 0.45
18 11/3/2000 0.9 0.09 0.28

Slope = 0.0003

R-Sq. = 0.0696
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Downgradient Well
Regression Trend

19 2/1/2001 1.9 3.75 5.51
20 5/3/2001 0.58 2.28 6.98
21 8/2/2001 0.5 0.98 2.98
22 11/2/2001 0.05 3.84 2.19
23 2/4/2002 0.3 0.28 1.28
24 5/6/2002 6.27 4.68 9.94
25 8/5/2002 9.2 4.48 6.6
26 11/4/2002 3.34 2.3 14.55
27 2/5/2003 14.72 2.75 22.72
28 5/6/2003 1.38 1.44 35.81
29 8/6/2003 0.92 5.72 19.98

R-Sq. = 0.0506

Slope = 0.0012
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Downgradient Well
Regression Trend

Downgradient Well
Regression Trend29 8/6/2003 0.92 5.72 19.98

30 2/5/2004 1.02 1.79 15.75
31 5/4/2004 1.13 2.32 4.45
32 9/9/2004 0.96 2.23 14.23
33 12/2/2004 1.4 3.59 4.68
34 2/9/2005 0.63 1.05 1.3
35 10/9/2007 0.27 0.23 0.39
36 2/5/2008 2.6 0.26 2.26
37 5/6/2008 0.88 0.19 2.67
38 3/5/2009 2.6 2.92
39 3/3/2010 0.21 0.14 0.44
40 3/2/2011 1.94 0.1 0.62
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Regression Trend

1

Downgradient Well
Regression Trend

40 3/2/2011 1.94 0.1 0.62
34 39 40 40 0 0 0

2.82 1.61 7.73
1.38 1.21 4.56

St.Dev. ?

Is the Mean greater than 
3X St.Dev. ? ?

NO NO NO

Mean ?

Note:  The comparison of the Mean to three times the Standard Deviation may help to determine if there is a statistically significant change in the trend 
of a data set.  If any of the cells above contain "NO", this may be an indication of a sudden increase or decrease in concentration of the parameter.  
This should only be used as a flag and not the basis for any final decisions regarding the acceptability of the data. 
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This should only be used as a flag and not the basis for any final decisions regarding the acceptability of the data. 



Facility Name:

Permit Number: Date: 11/14/2011 R-Sq. Slope

Parameter: Units: mg/L MW 4 0.0350 -0.0002

Groundwater Data and Analysis Summary for Total 
Phosphorus

Total Phosphorus

VA0091511

NO

Rappahannock Westminster-Canterbury WWTF

Upgradient Well Designation 

Kolmorogov-Smirnov Goodness of 
Fit Test for Continuous Data - 5% 
Level of Significance

Trend Analysis
Note: Begin by completing this section.

Significant difference from 
Upgradient Well?

Data are normally distributed.  Use 
T-Test.
Data are normally distributed.  Use MW 8 MW 5

MW 6
MW 6

MW 4
NO

NO

Place an "X" above the monitoring 
well to see Comparison Test results

Downgradient Well Designation
Downgradient Well Designation

Upgradient Well Designation 

Downgradient Well Designation
Downgradient Well Designation

MW 5

Data are normally distributed.  Use 
T-Test.
Data are normally distributed.  Use 
T-Test.

Downgradient Well Designation
MW 8 0.0913

0.1720

-0.0013

-0.0044

1 3/5/2009 9.4 0.13 0.6 8.09
2 12/2/2009 0.29 0.78 2.87 1.5
3 3/3/2010 0.31 0.07 0.1 1.23
4 3/2/2011 1.49 0.1 0.1 4.24
5
6
7
8

Groundwater 
Monitoring 

Report Date

MW 8 (Upgradient 
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well to see Comparison Test results

R-Sq. = 0.4453

Slope = -0.0098

0

5

10

C
o

n
c.

TIME==>

Upgradient Well
Regression Trend
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1
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Regression Trend

40
4 4 4 4 4 0 0

4.39 0.34 1.32 3.19
2.87 0.27 0.92 3.77

Note:  The comparison of the Mean to three times the Standard Deviation may help to determine if there is a statistically significant change in the trend 
of a data set.  If any of the cells above contain "NO", this may be an indication of a sudden increase or decrease in concentration of the parameter.  
This should only be used as a flag and not the basis for any final decisions regarding the acceptability of the data. 

NOIs the Mean greater than 
3X St.Dev. ? ?
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This should only be used as a flag and not the basis for any final decisions regarding the acceptability of the data. 
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Facility Name:

Permit Number: Date: 11/14/2011 R-Sq. Slope

Parameter: Units: mg/L MW 7 0.5809 -0.0201

MW 8

Trend Analysis
Note: Begin by completing this section.

Significant difference from 
Upgradient Well?

Data are NOT normally distributed.  
Use Non-Normal Test
Data are normally distributed.  Use 

Rappahannock Westminster-Canterbury WWTF

Upgradient Well Designation 

Kolmorogov-Smirnov Goodness of 
Fit Test for Continuous Data - 5% 
Level of SignificanceVA0091511

YES

Groundwater Data and Analysis Summary for Total 
Phosphorus

Total Phosphorus

-0.0196

-0.0004

Downgradient Well Designation
MW 8 0.5688

0.4100

Downgradient Well Designation

MW 9

Data are normally distributed.  Use 
T-Test.
Data are normally distributed.  Use 
T-Test.

Place an "X" above the monitoring 
well to see Comparison Test results

Downgradient Well Designation
Downgradient Well Designation

Upgradient Well Designation 

Downgradient Well Designation

NO

NO

MW 7
MW 9

MW 10
MW 10

1 3/5/2009 9.4 16.11 16.83 0.35
2 12/2/2009 0.29 0.33 2.23 0.5
3 3/3/2010 0.31 0.25 0.21 0.11
4 3/2/2011 1.49 0.14 1.49 0.1
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R-Sq. = 0.4453

Slope = -0.0098

well to see Comparison Test results
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Regression Trend

1
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40
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4.39 7.94 7.80 0.19
2.87 4.21 5.19 0.27

St.Dev. ?

Is the Mean greater than 
3X St.Dev. ? ?

NO NO NO

Mean ?

Note:  The comparison of the Mean to three times the Standard Deviation may help to determine if there is a statistically significant change in the trend 
of a data set.  If any of the cells above contain "NO", this may be an indication of a sudden increase or decrease in concentration of the parameter.  
This should only be used as a flag and not the basis for any final decisions regarding the acceptability of the data. 
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This should only be used as a flag and not the basis for any final decisions regarding the acceptability of the data. 
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Facility Name:

Permit Number: Date: 11/14/2011 R-Sq. Slope

Parameter: Units: mg/L MW 1 0.7634 0.0119

Groundwater Data and Analysis Summary for Total 
Recoverable Sodium

Total Recoverable Sodium

VA0091511

YES

Rappahannock Westminster-Canterbury WWTF

Upgradient Well Designation 

Kolmorogov-Smirnov Goodness of 
Fit Test for Continuous Data - 5% 
Level of Significance

Trend Analysis
Note: Begin by completing this section.

Significant difference from 
Upgradient Well?

Data are NOT normally distributed.  
Use Non-Normal Test
Data are NOT normally distributed.  MW 3 MW 2

MW 1
YES

Place an "X" above the monitoring 
well to see Comparison Test results

Downgradient Well Designation
Downgradient Well Designation

Upgradient Well Designation 

Downgradient Well Designation
Downgradient Well Designation

MW 2

Data are NOT normally distributed.  
Use Non-Normal TestDowngradient Well Designation

MW 3 0.4697 0.0111

1 2/18/1999 2.43 6.92 48.85
2 5/4/1999 6.89 9.01 52.11
3 8/2/1999 6.5 8.42 8.42
4 11/1/1999 6.31 11.98 55.18
5 2/9/2000 6.62 10.34 47.93
6 5/10/2000 11.5 12.25 56.39
7 8/1/2000 5.95 10.76 52.74
8 11/3/2000 6.5 9.41 56.91

Groundwater 
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Report Date

MW 3 (Upgradient 
Well)

MW 1 MW 2
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well to see Comparison Test results

R-Sq. = 0.0199

Slope = 0.0005
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Upgradient Well
Regression Trend

8 11/3/2000 6.5 9.41 56.91
9 2/1/2001 31.55 29.05 70.31

10 5/3/2001 8.56 10.78 50.27
11 8/2/2001 6.54 14.09 58.39
12 11/2/2001 8.64 15.74 63.7
13 2/4/2002 8.54 15.29 56.77
14 5/6/2002 7.51 18.77 55.74
15 8/5/2002 3.99 19.06 62.74
16 11/4/2002 7.8 13.43 32.62
17 2/5/2003 14.03 10.69 57.81
18 5/6/2003 6.76 14.61 60.22
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R-Sq. = 0.7634

Slope = 0.0119
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Downgradient Well
Regression Trend

19 8/6/2003 7.02 14.86 11.71
20 2/5/2004 8.65 18.72 75.08
21 5/4/2004 28.1 22.1 67.6
22 9/9/2004 5.9 19.61 84.24
23 12/2/2004 10.6 15.28 68.57
24 2/9/2005 6.67 16.86 24.52
25 8/7/2007 8.45 35.3 105.72
26 10/9/2007 6.73 41.02 83.93
27 2/5/2008 7.51 60.25 87.19
28 5/6/2008 7.71 63.75 85.92
29 9/9/2008 8.32 57.45 77.6
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Slope = 0.0111
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Downgradient Well
Regression Trend

Downgradient Well
Regression Trend29 9/9/2008 8.32 57.45 77.6

30 12/3/2008 9.33 62.34 79.04
31 3/5/2009 13.16 57.57 74.02
32 7/7/2009 8.88 63.07 89.2
33 11/3/2009 9.54 53.29 105.3
34 12/2/2009 7.05 41.92 36.36
35 3/3/2010 18.97 63.12 82.66
36 6/3/2010 6.94 44.53 90.15
37 8/4/2010 9.93 32.57 82.52
38 12/7/2010 11.23 34.42 97.97
39 3/2/2011 12.3 54.62 104
40 6/2/2011 12.68 61.7 105.6
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Regression Trend

1

Downgradient Well
Regression Trend

40 6/2/2011 12.68 61.7 105.6
40 40 40 40 0 0 0

5.55 20.14 24.10
9.56 29.37 66.65

Note:  The comparison of the Mean to three times the Standard Deviation may help to determine if there is a statistically significant change in the trend 
of a data set.  If any of the cells above contain "NO", this may be an indication of a sudden increase or decrease in concentration of the parameter.  
This should only be used as a flag and not the basis for any final decisions regarding the acceptability of the data. 

Is the Mean greater than 
3X St.Dev. ? ?

NO NO NO

Mean ?
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This should only be used as a flag and not the basis for any final decisions regarding the acceptability of the data. 
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Facility Name:

Permit Number: Date: 11/14/2011 R-Sq. Slope

Parameter: Units: mg/L MW 4 0.0070 0.0001

MW 8

Trend Analysis
Note: Begin by completing this section.

Significant difference from 
Upgradient Well?

Data are NOT normally distributed.  
Use Non-Normal Test
Data are NOT normally distributed.  

Rappahannock Westminster-Canterbury WWTF

Upgradient Well Designation 

Kolmorogov-Smirnov Goodness of 
Fit Test for Continuous Data - 5% 
Level of SignificanceVA0091511

NO

Groundwater Data and Analysis Summary for Total 
Recoverable Sodium

Total Recoverable Sodium

0.0356

-0.0005

Downgradient Well Designation
MW 8 0.1650

0.0008

Downgradient Well Designation

MW 5

Data are NOT normally distributed.  
Use Non-Normal Test
Data are normally distributed.  Use 
T-Test.

Place an "X" above the monitoring 
well to see Comparison Test results

Downgradient Well Designation
Downgradient Well Designation

Upgradient Well Designation 

Downgradient Well Designation

YES

YES

MW 4
MW 5

MW 6
MW 6

1 3/5/2009 12.84 4.87 52.57 6.3
2 7/7/2009 6.85 5.53 110.3 13.09
3 11/3/2009 4.95 56.79 13.73
4 12/2/2009 6.44 4.32 56.74 20.91
5 3/3/2010 5.71 5.04 83.49 20.3
6 6/3/2010 4.96 5.06 88.63 14.59
7 8/4/2010 4.53 5.03 45.29 19.24
8 12/7/2010 4.63 5.55 86.73 8.35

R-Sq. = 0.5700

Slope = -0.0072

well to see Comparison Test results
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Regression Trend

8 12/7/2010 4.63 5.55 86.73 8.35
9 3/2/2011 4.94 4.58 95.33 11.54

10 6/2/2011 5.29 5.18 104 11.42
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2.60 0.38 23.23 4.94
6.24 5.01 77.99 13.95

St.Dev. ?

Is the Mean greater than 
3X St.Dev. ? ?

NO YES YES

Mean ?

Note:  The comparison of the Mean to three times the Standard Deviation may help to determine if there is a statistically significant change in the trend 
of a data set.  If any of the cells above contain "NO", this may be an indication of a sudden increase or decrease in concentration of the parameter.  
This should only be used as a flag and not the basis for any final decisions regarding the acceptability of the data. 
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This should only be used as a flag and not the basis for any final decisions regarding the acceptability of the data. 
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Facility Name:

Permit Number: Date: 11/14/2011 R-Sq. Slope

Parameter: Units: mg/L MW 7 0.8641 0.0833

Groundwater Data and Analysis Summary for Total 
Recoverable Sodium

Total Recoverable Sodium

VA0091511

YES

Rappahannock Westminster-Canterbury WWTF

Upgradient Well Designation 

Kolmorogov-Smirnov Goodness of 
Fit Test for Continuous Data - 5% 
Level of Significance

Trend Analysis
Note: Begin by completing this section.

Significant difference from 
Upgradient Well?

Data are normally distributed.  Use 
T-Test.
Data are normally distributed.  Use MW 8 MW 9

MW 10
MW 10

MW 7
NO

NO

Place an "X" above the monitoring 
well to see Comparison Test results

Downgradient Well Designation
Downgradient Well Designation

Upgradient Well Designation 

Downgradient Well Designation
Downgradient Well Designation

MW 9

Data are normally distributed.  Use 
T-Test.
Data are NOT normally distributed.  
Use Non-Normal Test

Downgradient Well Designation
MW 8 0.3158

0.2770

-0.0094

-0.0033

1 3/5/2009 12.84 52.93 17.54 12.3
2 7/7/2009 6.85 52.31 9.11 9.5
3 11/3/2009 57.48 14.58 10.75
4 12/2/2009 6.44 45.37 2.76 10.12
5 3/3/2010 5.71 65.24 6.45 9.14
6 6/3/2010 4.96 73.3 7.39 7.5
7 8/4/2010 4.53 10.24 6.83
8 12/7/2010 4.63 92.52 6.85 11.14

Groundwater 
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Facility Name:

Permit Number: Date: 11/14/2011 R-Sq. Slope

Parameter: Units: mg/L MW 1 0.0471 0.0222

MW 3

Trend Analysis
Note: Begin by completing this section.

Significant difference from 
Upgradient Well?

Data are normally distributed.  Use 
T-Test.
Data are normally distributed.  Use 

Rappahannock Westminster-Canterbury WWTF

Upgradient Well Designation 

Kolmorogov-Smirnov Goodness of 
Fit Test for Continuous Data - 5% 
Level of SignificanceVA0091511

NO

Groundwater Data and Analysis Summary for Total Dissolved 
Solids

Total Dissolved Solids

0.0063
Downgradient Well Designation

MW 3 0.0066
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MW 2

Data are normally distributed.  Use 
T-Test.
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well to see Comparison Test results
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of a data set.  If any of the cells above contain "NO", this may be an indication of a sudden increase or decrease in concentration of the parameter.  
This should only be used as a flag and not the basis for any final decisions regarding the acceptability of the data. 
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Attachment H 
 

Flow Frequency Memo 
 



 MEMORANDUM 
 
 DEPARTMENT OF ENVIRONMENTAL QUALITY 
 Piedmont Regional Office 
 4949-A Cox Road  Glen Allen, Virginia  23060 
 
 
SUBJECT: Flow Frequency Determination / 303(d) Status  
 Rappahannock Westminster-Canterbury – VA0091511 
 
TO: Drew Hammond, P.E.  
 
FROM: Jennifer Palmore, P.G. 
 
DATE: December 13, 2011 
 
COPIES: File, Margaret Smigo 
 
The Rappahannock Westminster-Canterbury’s sewage treatment plant discharges to an unnamed 
tributary of Old Mill Cove near Irvington, VA.  The outfall is located at rivermile 3-XGQ000.15.  Stream 
flow frequencies have been requested at this site for use by the permit writer in developing effluent 
limitations for the VPDES permit. 
 
The USGS Irvington Quadrangle shows the receiving stream to be a dry ditch which drains to an 
intermittent stream.  The flow frequencies for dry ditches and intermittent streams are listed below: 

 
Outfall 001: 

   1Q30 = 0.00 cfs     High Flow 1Q10 = 0.0 cfs 
   1Q10 = 0.0 cfs                                  High Flow 7Q10 = 0.0 cfs 
   7Q10 = 0.0 cfs                                  High Flow 30Q10 = 0.0 cfs 
   30Q10 = 0.0 cfs    HM = 0.0 cfs 
   30Q5 = 0.0 cfs                                  Annual Average = 0.0 cfs 
 
During the 2010 305(b)/303(d) Water Quality Assessment, the receiving stream was not assessed for any 
designated uses, therefore it is considered a Category 3A water. 
 
Due to its ephemeral nature, the tributary is considered a Tier 1 water.  Effluent data should be used to 
characterize the stream at low-flow conditions. 
 
The Carter Creek Shellfish Bacterial TMDL was approved by the EPA on 9/20/2007. Although the facility 
is located within the study area, it was not addressed in the TMDL.  As the discharge does not drain to a 
prohibited zone, TMDL staff indicates that the report must be modified to assign the facility a wasteload 
allocation before the permit can be reissued. 
 
Rappahannock Westminster-Canterbury was included in the Chesapeake Bay TMDL, which addressed 
dissolved oxygen, chlorophyll a, and SAV impairments in the mainstem Bay and its tidal tributaries.  The 
TMDL was approved by the EPA on 12/29/2010. The discharge was included in the aggregated total 
nitrogen, total phosphorus, and total suspended solids (TSS) wasteload allocations for non-significant 
wastewater dischargers in the Rappahannock Mesohaline estuary (RPPMH.)  The nutrient allocations are 
administered through the Watershed Nutrient General Permit; the TSS allocations are considered 
aggregated and facilities with technology-based TSS limits are considered to be in conformance with the 
TMDL. 
 
If you have any questions concerning this analysis or need additional information, please let me know. 
 



1

Hammond, Andrew (DEQ)

From: Smigo, Margaret (DEQ)
Sent: Thursday, December 15, 2011 7:59 AM
To: Lott, Craig (DEQ); McKercher, Elizabeth (DEQ); Mueller, Sandra (DEQ)
Cc: Alling, Mark (DEQ); Lazarus, David (DEQ); Hammond, Andrew (DEQ); Palmore, Jennifer 

(DEQ)
Subject: Carter Creek TMDL Modification Suspended until further notice....

Good Morning, 
 
Until further notice, the Carter Creek TMDL modification has been suspended.  WWTPs with land applications of effluent 
have not been receiving WLAs in TMDLs at PRO.  I know of one other WWTP with an irrigation field - a plant in 
Westmoreland on Gardner Creek which PRO developed a TMDL for in ~2009.  In that TMDL, the plant was recognized 
but no WLA was assigned - PRO monitored below the irrigation field and the facility is not believed to be a contributor of 
bacteria.  
 
In addition, the land application at Westminster Canterbury, as I understand it, will be permitted for 2012 and from what 
permit writer has stated, the land application facility will close and treatment will resume via mass drain field, upon 
approval by VDH (and construction of course). If you have any further questions about the Westminster Canterbury facility 
or permitting arrangements, please contact permit writer Drew Hammond at ext. 5048. 
 
Please advise if there is any disagreement with this approach.  Again, I do not intend to modify this TMDL based on 
current information from the permit writer. If anything changes with regard to the Westminster Canterbury permit (i.e. - 
requiring the modification to move forward), I will inform Central Office TMDL staff.   
 
Best Regards, 
Margaret Smigo 
 
-----Original Message----- 
From: Hammond, Andrew (DEQ)  
Sent: Wednesday, December 14, 2011 7:27 PM 
To: Smigo, Margaret (DEQ) 
Cc: Palmore, Jennifer (DEQ) 
Subject: RE: VA0091511 - Rappahannock Westminster Canterbury WWTF - Flow Frequency 
 
Hi Margaret, 
 
It appears as though VITA webmail never sent my response from yesterday evening.  If you did receive my response, 
please disregard this email.  The permittee has now requested that the 2012 permit no longer include limitations, special 
conditions, etc. for the 80,000 GPD proposed discharging facility.  As a result, the 2012 permit will only authorize land 
application of municipal wastewater (with no discharge to State waters) and ground water monitoring.  Therefore, a Carter 
Creek SF TMDL modification may no longer be necessary. 
 
The permittee has submitted a Closure Plan for the existing land application facility and is currently installing a package 
WWTP that will utilize a mass drain field permitted by VDH.  
 
Thanks, 
Drew 
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Hammond, Andrew (DEQ)

From: Smigo, Margaret (DEQ)
Sent: Thursday, December 15, 2011 7:46 AM
To: Hammond, Andrew (DEQ)
Cc: Palmore, Jennifer (DEQ)
Subject: RE: VA0091511 - Rappahannock Westminster Canterbury WWTF - Flow Frequency

Sounds great.  Woohoo.  I guess just let me know if anything changes. If I had started now I probably wouldn't have had 
the mod approved until late March.  Just an FYI in case anything changes.   
 
-----Original Message----- 
From: Hammond, Andrew (DEQ)  
Sent: Wednesday, December 14, 2011 7:27 PM 
To: Smigo, Margaret (DEQ) 
Cc: Palmore, Jennifer (DEQ) 
Subject: RE: VA0091511 - Rappahannock Westminster Canterbury WWTF - Flow Frequency 
 
Hi Margaret, 
 
It appears as though VITA webmail never sent my response from yesterday evening.  If you did receive my response, 
please disregard this email.  The permittee has now requested that the 2012 permit no longer include limitations, special 
conditions, etc. for the 80,000 GPD proposed discharging facility.  As a result, the 2012 permit will only authorize land 
application of municipal wastewater (with no discharge to State waters) and ground water monitoring.  Therefore, a Carter 
Creek SF TMDL modification may no longer be necessary. 
 
The permittee has submitted a Closure Plan for the existing land application facility and is currently installing a package 
WWTP that will utilize a mass drainfield permitted by VDH.  
 
Thanks, 
Drew 
 
 
-----Original Message----- 
From: Smigo, Margaret (DEQ) 
Sent: Tue 12/13/2011 2:01 PM 
To: Palmore, Jennifer (DEQ); Hammond, Andrew (DEQ) 
Cc: Linderman, Curtis (DEQ); Alling, Mark (DEQ) 
Subject: RE: VA0091511 - Rappahannock Westminster Canterbury WWTF - Flow Frequency 
  
Thanks Jennifer.  Drew - can you provide me with the design flow for Westminster Canterbury?   
 
  
 
This is a TMDL before my time, so I'm a little leery.  These older ones tend to have issues.    I did plan on working on the 
York mod next and have an ongoing modification for the James - Hopewell to Westover on hold - so just an FYI - will get 
to this one as soon as I can.  I will try to have it wrapped by February.  That's kind of a short turn-around time given the 
holidays.  If it goes smoothly and there are no issues, it probably can be done. 
 
  
 
Thanks, 
 
Margaret 
 
  
 
From: Palmore, Jennifer (DEQ)  
Sent: Tuesday, December 13, 2011 12:55 PM 
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To: Hammond, Andrew (DEQ) 
Cc: Smigo, Margaret (DEQ) 
Subject: RE: VA0091511 - Rappahannock Westminster Canterbury WWTF - Flow Frequency 
 
  
 
Attached is the flow frequency that you requested. I am copying Margaret because we believe that a TMDL modification 
will be necessary. Let me know if you have any questions.  Thanks. 
 
  
 
Jennifer 
 
  
 
From: Hammond, Andrew (DEQ)  
Sent: Thursday, December 01, 2011 2:32 PM 
To: Palmore, Jennifer (DEQ) 
Subject: VA0091511 - Rappahannock Westminster Canterbury WWTF - Flow Frequency 
 
  
 
Hi Jennifer, 
 
  
 
Attached is my flow frequency analysis request for Rappahannock Westminster-Canterbury WWTF.  Please let me know 
if you have any questions. 
 
  
 
Thanks, 
 
Drew 
 
  
 
Andrew J. Hammond II, P.E.  
Water Permit Writer  
Dept. of Environmental Quality  
Piedmont Regional Office  
4949-A Cox Road  
Glen Allen, VA 23060  
Ph: 804.527.5048  
Fx: 804.527.5106  
Andrew.Hammond@deq.virginia.gov  
 
  
 
This email should not be considered a legal opinion or case decision as defined by the Administrative Process Act, Code 
of Virginia § 2.2-4000 et seq. 
 
  
 
 




